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1. INTRODUCTION 


This report presents the economic aspects of Shuttle application to 
a representative EOS-type operational mission in the various candidate 
Shuttle modes: launch, retrieval, and resupply. System maintenance of 
the same mission capability via a conventional launch vehicle is also 
provided. 

/ 

Development of the Space Shuttle is the beginning of an era in which 
space programs can be planned around a nonexpendable maintenance 
philosophy. Cost savings can be realized both from launch vehicle reuse 
and from spacecraft hardware salvage and reapplication. The conceptual 
and detailed design of the EOS has been carried out with this on-orbit 
maintenance capability in mind, providing for spacecraft retrieval and/or 
on-orbit replacement of subsystem modules (Reference 1). 

The extent to which the cost- saving potential offered by Shuttle can 
be realized will depend upon the details of module/ spacecraft design, as 
well as the policy employed in scheduling Shuttle flights. As an example, 
there is a definite cost tradeoff in selecting the redundancy within space- 
craft modules; low redundancy will yield short mean-time s -to-failure 
(MTTFs) and frequent Shuttle flights, while excessive redundancy may 
cause the spacecraft cost and weight to be unacceptable. Other issues 
include the desirability of preventive maintenance (e.g., replacing a 
module which has experienced only noncritical failures), tradeoffs between 
resupply and retrieval, whether to service in the operational orbit or to 
deboost for low altitude servicing, and whether to implement a particular 
mission with a single or with multiple satellites. 

The studies documented here are based on application of a sophis- 
ticated Monte Carlo mission simulation program developed originally for 

\ 

studies of in-space servicing of a military satellite system via a Shuttle - 
Tug system (Reference 2). This program, which allows detailed model- 
ing of the spacecraft modules at the component level (e.g. , cost, failure 
rates, redundancy configuration), has been modified to permit evaluation 
of Shuttle application to low- altitude EOS missions in three modes: launch- 

only, retrieval, and resupply. 
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In the course of these studies it has become apparent that this 
existing mission cycle costing program has features which, when coupled 
with schedule and fiscal constraints of the EOS system study, limit the 
types of missions which can be evaluated. These limitations are noted in 
the appropriate sections of this report and a final section recommends 
future study tasks which will enhance mission planning. It should be noted, 
however, that these restrictions have not prevented achieving the objective 
of this study — that is, a cost comparison of Shuttle application modes for 
representative EOS operational missions. 

The mission simulations performed in the course of the EOS 
system study have led to the following conclusions: 

e Reduced mission cost and increased satellite availability can 
be gained by increased levels of satellite redundancy 

• Shuttle servicing provides significant advantages over an 
expendable system maintenance approach 

• For expendable operation. Shuttle launch is more cost 
effective than use of a conventional launch vehicle 

• Resupply is significantly more cost effective than retrieval 

• Preventive maintenance flights (i.e., initiated to prevent 
loss of deboost capability) improve availability but increase 
the total mission cost 

• Reduced launch delay improves availability but increases 
total mission cost. 

These conclusions are discussed in Section 6, where it is noted that 
theyare dependent on the models and data based used. In particular, 
the cost algorithm used to assess the EOS program for Shuttle use is a 
sensitive factor., 


1-2 



2. PROBLEM DEFINITION 


2. 1 MISSIONS 

The study RFP defined a research and development EOS-A mission 
with a thematic mapper (TM) plus high- re solution pointable imager (HRPI) 
payload. During the course of the study a variety of alternate operational 
and R&D payloads have been discussed, including spacecraft with single 
instruments, tandem (skewed) instruments, redundant instruments, etc. 
(Reference 3), 

The most commonly considered operational instrument has been 
the 5 -band multi spectral scanner (MSS), a sensor based upon the ERTS- 
flown MSS. The basic mission chosen for study of Shuttle servicing is a 
single satellite having a single 5 -band MSS and a compatible wideband 
communications and data handling (WBCDH) module (the latter including 
video tape recorders), with the payload redundancy level (within the 
WBCDH and MSS) considered as a study parameter. Selection of this 
mission has been motivated by a variety of factors, including: 

• Owing to its advanced state of development, definitive reliability 
and design data is available for the 5 -band MSS (Reference 4). 

• The relative merits of the Shuttle application modes should not 
depend strongly upon the specific payload flown. 

• A simple mission (i.e., single satellite with a single sensor) 
will yield data most easily understood; its evaluation is a 
necessary precursor to study of more complex situations. 

Study of alternate missions (e. g. , satellites with tandem instruments 
providing degraded coverage frequency in the event of failure of one 
instrument; multi satellite systems, where loss of a single satellite yields 
degraded coverage; and, payloads with advanced instrument payloads) is 
a suggested future task. 

2.2 SHUTTLE APPLICATION MODES 

The Space Shuttle can be used to maintain an operational EOS in 
three distinct ways: 

1) Launch Only. The initial satellite is launched via Shuttle. When 
it fails it is replaced by a new satellite, with the failed space- 
craft left in orbit. This mode is equivalent to use of a 
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conventional launch vehicle, the only difference being in the 
launch vehicle cost and availability. 

2) Launch and Retrieve. The initial satellite is launched via 
Shuttle. When it fails it is replaced by a new satellite, with the 
old satellite retrieved from orbit and refurbished on the ground 
for subsequent reuse. * 

3) Launch and Resupply. The initial satellite is launched via 
Shuttle. When it fails it is repaired in orbit by replacing the 
appropriate modules using the Shuttle Flight Support System. * 

Figure 2-1 illustrates these three system maintenance modes. 



EXPENDABLE 

MODE 



INITIAL SPARE 

SPACECRAFT MODULES 

SPACE SERVICING 
MODE 


Figure 2-1. System Maintenance Modes 


*Re supply and retrieval flights are generally planned prior to ultimate 
failure of the spacecraft; the servicing logic is delineated in Section 3. 2. 
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2. 3 ASSUMPTIONS AND GROUNDRULES 

In addition to the models defined in the following section, a number 
of groundrules have been established for mission tradeoffs. Some 
of these are obvious decisions, while others suggest areas for future 
study. 

• The spacecraft module designs reported in Reference 1 have 
been employed. In particular, propulsion and control actuation 
equipment are in a common module (actuation module). 

• All initial Shuttle launches will be to low altitude (100 n mi 
circular orbit), with insertion into the operational orbit 

(375 n mi) via spacecraft propulsion. In the expendable launch- 
only mode all subsequent launches will also be to low altitude. 

• Shuttle servicing flights (retrieve or resupply) will be to low 
altitude, unless the spacecraft has experienced a failure which 
prevents its deboost to the 100 n mi circular orbit. 

• All retrieval flights will include replacement with a new 
satellite. 

• The actuation module will always be replaced on low altitude 
resupply flights, in order to renew the orbit transfer propellant. 

On high altitude resupply flights it will be replaced only if it 
satisfies the replacement criteria applied to other spacecraft 
modules (Section 3.2). \ 

• A fixed -mission duration by 10 years is used in all runs. The 
basic outputs of interest are cost per year of system operation 
and availability percentage. 

• Only recurring spacecraft and launch vehicle costs are considered. 
Ground operation costs and nonrecurring costs are not signifi- 
cantly dependent upon the parameters being traded. 

• All equipment failures are on-orbit satellite failures. Shuttle 
failures, for example, are not considered. 


• Following a Shuttle -maintenance flight decision, there is a fixed 
delay until the flight is actually made; this delay is a parameter 
of the study. An alternate approach would be to manufacture 
modules on a prescribed schedule and suffer varying launch 
delays in cases of inventory depletion; this more refined and 
detailed model can be considered as a topic for future study. 
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3. METHOD OF EVALUATION 


Mission cycle costing studies have been carried out using the TRW 
mission simulation evolved during previous studies, modified and 
enhanced during the EOS system study. This section describes the 
general characteristics of the mission costing program (described in 
greater depth in Appendix A) and the manner in which it has been adapted 
to EOS. 

3.1 TRW MISSION SIMULATION 

The TRW mission simulation treats Shuttle -serviced satellite 
systems via a Monte Carlo simulation technique. In its most general 
form it simulates all phases of a space mission; spacecraft manufactur- 
ing, launch vehicle scheduling. Shuttle -spacecraft mating, launch, on- 
orbit operation, etc. This detailed capability is described in Appendix A. 

For the present discussion it is sufficient to consider the manner in 
which on-orbit operation is treated. The satellite itself is modelled by 
an input -specified array of space -replaceable units (SRU's) and non- 
replaceable units (NRU's), where, for EOS, the SRU’s correspond to 
the resuppliable modules (spacecraft and payload) and the single NRU is 
composed of the nonmodular elements (spacecraft structure, payload 
support structure, transition ring, adapter, etc. ) Each module is 
represented as a set of component groups, that is, redundancy groups, 
with each group having an input- specified redundancy configuration and 
each component within the group having a selectable reliability model 
(e.g., exponential with MTBF as input data). 

To evaluate a specific mission case, a number of runs (typically 100) 
are made and evaluated statistically. Each run consists of a sequence of 
events defined by an order of component failures onboard the orbiting space- 
craftanda corresponding set of maintenance activities. The event sequence 
for a particular run is established in a random manner by selecting a ran- 
dom number between zero and one for each component and using the 
inverse of the reliability relationship to establish the random failure time; 
for an exponential reliability model the time of failure for any component 
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is given by 


T f = "T lnR (1) 

where R is the randomly selected reliability and X is the failure rate of 
that component. 

Within the modules (SRIPs and NRU’s) each component group is 
classified as one of four types:* 

• Class 0 . Noncritical. Loss of such a group will endanger 
neither the mission nor the spacecraft. 

• Class 1 . Mission Critical. Loss of such a group will abort the 
mission but will not endanger the satellite. 

• Class 2 . Transfer Critical. Loss of such a group will prevent 
orbit transfer, preventing deboost for low altitude servicing, 
but will not endanger the satellite. 

• Class 3 . Survival Critical. Loss of such a group will cause 
loss of the satellite. 

Note that failure of a group means fewer components are functional than 
are required; for example, if three gyros are needed and six are pro- 
vided (3/6 redundancy), the third gyro failure makes the group one 
failure away from loss and the fourth gyro failure, signals loss of this 
component group. 

The decision to schedule Shuttle maintenance flights and the modules 
to be replaced (on a resupply flight) are based on the concept of module 
state defined in Table 3-1. Note that the module state is taken to be the 
highest (numerically longest) one determined by evaluating each of its 
constituent component groups according to the definitions in Table 3-1. 
Similarly, the satellite state is the highest of its module states. 

As noted above each run generates a random sequence of events 
(i.e., component failures). Each event is evaluated, in sequence, to 
determine if it causes a change in state. When the state of the satellite 


*The ’’transfer critical” class has been introduced specifically for 
EOS, to allow a meaningful discrimination between high-altitude 
and low-altitude serviceability. 
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Table 3-1. Module State Definition 


State 

Definition 

0 

No component failures; initial state 

1 

Component failure in Class 0 group 

2 

Loss of Class 0 group 

3 

Unassigned 

4 

Component failure in Class 1, Class 2 or Class 3 
group 

5 

Class 1 group is one failure away from loss 

6 

Class 2 group is one failure away from loss 

7 

Class 1 group is lost 

8 

Class 3 group is one failure away from loss 

9 

Class 2 group is lost 

10 

Class 3 group is lost (loss of satellite) 


becomes sufficiently high, a service flight is scheduled. For pre-EOS 
studies, involving multiple satellites serviceable on the same shuttle flight, 
the servicing policy was as follows: 

• A service flight is initiated due to loss of operation or being 
one failure away from loss of any spacecraft. 

• A replacement flight will replace all SRU’s in State 5 or 
higher on all satellites, if possible within the Shuttle payload 
weight and volume limit. If not possible, modules are 
replaced according to the following priority scheme: 

1) Replace all State 5 SRU’s on the satellite causing the 
flight, if this is not possible, replace those with the 
lowest component group MTBF’s (i.e,, most likely to 
fail in the future) in ascending order until the weight or 
volume limit is reached. 

2) If Shuttle payload capacity permits servicing of 
additional satellites, scan all satellites for State 5 SRU's 
to find those most likely to fail in the future. Select such 
modules in order to ascending MTBF until Shuttle weight 
or volume limit is reached. 

This service policy has been modified for EOS consistent with the added 
component class and the revised state structure. Note, also, that weight/ 
volume limits are never exceeded for the single satellite EOS system 
defined in Section 2. 1, but could be in a two (or more) satellite system. 
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The re supply/ rework costing model employed for pre-EOS studies 
has assumed a rework cost which is a specified percentage of the initial 
module cost. For EOS, a refined model which takes into account 
knowledge of which components within the module have failed has been 
programmed. 

3. 2 ADAPTATION OF EOS STUDY 

Application of the TRW mission simulation to EOS system main- 
tenance studies has required alteration of the servicing logic and refine- 
ment of the costing model. 

3. 2. 1 Maintenance Models 

' System maintenance logic can be considered for each of the Shuttle 
application modes. In general, two issues must be dealt with - when to 
make a Shuttle flight and what maintenance activities to undertake at 
that time {for example, what state is employed as a replacement criterion 
on a resupply flight). Questions of Shuttle payload limits are not an issue 
for a single satellite system with the orbits and designs defined in 
Section 2. 3 and so will not be considered further (if required the priority 
logic defined earlier would automatically come into play). 

3. 2.1. I Launch -Only Mode 

This is the simplest mode to consider. For these evaluations, a 
replacement flight is scheduled only after failure of the in-orbit satellite 
to perform its mission due to loss of a component group classified other 
than Class 0. * Scheduling Shuttle flights prior to spacecraft outage is an 
optional alternative; however, since the satellite in orbit cannot be 
retrieved for its "salvage" value in this expendible mode, the primary 
motivation for survival -based flights is negated, leaving the only gain an 
increase in availability. 

The maintenance action in this mode is replacement of the failed 
satellite with a new one. 


^Operation could continue after failure of certain Class 2 and Class 3 
elements (e.g., the hydrazine system). However all such ambiguous 
component groups are very reliable, making this model a realistic one. 
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3.2. 1.2 Launch-and-Retrieval Mode 


When the Shuttle is used for retrieval or on-orbit module replace- 
ment (resupply), both high and low orbit servicing must be considered. 
This is because the GSFC- specified Shuttle cost algorithm (see Sec- 
tion 3.2.2) favors low altitude servicing whenever the state of equipment 
on board the satellite permits its transfer to and rendezvous with the 
Shuttle at these altitudes. To consider this factor in the framework of the 
existing simulation. Class 2 has been defined to be transfer- critical equip 
ment; that is, loss of a Class 2 group will prevent satellite deboost, thus 
requiring a high- altitude Shuttle service flight. 

The baseline Shuttle flight logic, therefore, is to initiate Shuttle 
service flights whenever a failure results in any one of the following 
criteria being met (See Table 3-1): 

• One failure away from loss of deboost capability (State 6) 

• Loss of operational capability (State 7) 

• One failure away from loss of satellite (State 8) 

• Loss of deboost capability (State 9). 

If the satellite is lost (State 10), it is replaced by a new one, with no 
re supply/retrieval of the old one. 

Normally service flights will be made at low altitude, using the 
on-board satellite to deboost. However, if the satellite is in State 9 the 
capability to deboost has been lost, and the Shuttle must rendezvous with 
the satellite at high altitude. 

The baseline logic defined above can force a relatively large 
number of Shuttle flights, unless Class 2 equipment is made highly 
redundant. There is a tradeoff between flying early to permit low- 
altitude servicing a high percentage of the time or waiting to yield fewer 
flights which are, on the average, more costly due to increased Shuttle 
costs. This alternate servicing logic has been studied by deletion of 
Shuttle flights based on State 6. 


The alternative of "writing-off" the satellite rather than allowing high 
flights can be evaluated by reclassifying all Class 2 components as 
Class 3. This option appears unattractive and has not been evaluated at 
this time. 
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When retrieval flights are made, a new satellite is deployed, at the 
altitude from which the other spacecraft is retrieved (high or low). The 
elements of the retrieved satellites, modules as well as nonreplaceable 
units, are reworked and returned to inventory for future application. In 
this rework all failed components are replaced. The costing algorithms 
associated with retrieval are defined in Section 3. 2. 2. 

3. 2. 1.3 Launch -and -Re supply 

Shuttle flights for resupply are scheduled on the same basis as 
retrieval flights, as discussed above. When resupply flights are made, 
all modules in which there have been any Class 1, 2 or 3 component 
failures are replaced. Alternate policies (e.g., replace only modules 
which have a component group one away from loss) may be appealing in 
weight limited situations but are probably not in this case. 

The actuation module, containing the orbit transfer propellant is 
treated somewhat differently: it must be replaced on all low -altitude 
resupply flights (in order that the spacecraft can regain its operational 
altitude); on high-altitude resupply flights its replacement criterion is 
the same as any other module. 


3. 2. 2 Cost Models 


Three distinct cost elements are simulated: launch vehicle costs, 
initial (new) spacecraft costs, and spacecraft replacement /re supply 
costs. 


3. 2. 2. 1 Shuttle Costs 

\ 

The general relationship employed to charge the EOS program for 
a Shuttle flight is: 


where W Eog 
system (FSS): 


C = K W™—, 
s EOS 


( 2 ) 


is the weight of the satellite plus the Shuttle flight support 


W 


EOS 


= W 


SAT 


+ W 


FSS 


( 3 ) 


* 

For conventional launch vehicles, the cost is a fixed parameter; see 
Reference 3. 
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and K, the cost coefficient, is the ratio of the total Shuttle flight cost to 
its payload capability to the altitude of interest. The payload capability 
depends upon altitude and, to a lesser extent, upon whether a rendezvous, 
is required (as in retrieval and resupply). The FSS weight will depend 
upon whether the on-orbit replacement system (SPMS) is on board. 

Section 4. 1 defines these coefficients for each Shuttle mode and service 
altitude . 

It should be noted that all Shuttle flights are costed assuming a two- 
way (ascent and descent) trip carrying the same weight. In a launch-only 
mode, it is assumed that no other program can make use of the additional 
descent weight capability. All other flights retrieval/ replacement and 
resupply are inherently two-way. 

3. 2. 2. 2 New Satellite Costs* 

The satellite (observatory) consists of payload modules (SRU's), 
spacecraft modules (SRU's), and a non replace able unit (NRU) which 
includes the satellite structure, harnesses, transition ring, interstage 
adapter, etc. If the satellite consists of J such elements, the total cost of 
a new satellite is given by 


C SN C SO + ^l 


( 4 ) 


where 


• C--»t is the new cost of the j element (SRU or NRU) 

jN 

# C is the fixed spacecraft build cost (costs which do not 

uU 

depend upon the module costs). 


The new cost of any satellite module is given by: 




N 


M 


+ k 


ij I c n + k y c m 

J n= 1 m= 1 


( 5 ) 


*As noted earlier, only recurring satellite costs are considered. 


3-7 



where 


C.„ T is the delivered total cost of module i 
jN J 

is the fixed module build cost (costs which do not depend 

upon the component costs) 

is the cost weighting factor for module j hardware built 
in house 

k~ . is the cost weighting factor for module j hardware built 
outside 


N is the total number of components (boxes) built in-house 

M is the total number of components (boxes) procured outside 

C , are the component hardware costs 

The data base for the cost model is presented in Section 4. 1 

3, 2,2. 3 Satellite Replacement/Resupply Costs 

The cost of satellite replacement or resupply can be developed based 
upon the modelling approach just presented. First note that if a module 
fails in-orbit the immediate cost of its replacement is equal to C^. But 
since the returned module can be refurbished and returned to inventory, 
the net cost of replacement (resupply or retrieval/replacement) is 


C 


jE- 


(cost of new module) - 


Immediate 

replacement 

cost 


|(cost of new module) - (cost of rework)j- (6) 


Value returned 
to inventory 
(’’salvage") 


Therefore, on a module basis : 


= cost of rework (7) 

And as with a new satellite, the total replacement /resupply cost will be 

C SR = C RO + S C jR 
J F 

reworked /replaced 
modules only 
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where 


C is the rework cost of the j element (SRU only for 
jK 

resupply, SRU or NRU for retrieval) 

is the fixed spacecraft rework cost (costs which do not 

KO 

depend upon the module costs). 

The module rework costs can be developed according to the following 
equation: 



N f +M f 

N+M 



J N f 


C 

n 




( 9 ) 


where and are the number of failed components in each category 
and the summations are carried out only over the reworked elements. 
Note that Nj = N, = M is a complete rework, costing the same as a 
new module . 
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4. STUDY DATA BASE 

4, 1 SHUTTLE DATA BASE 

The Shuttle cost coefficient, K, is given by 


_ total shuttle launch cost _ $9. 8 M 1_ (10) 

total shuttle weight capability W_ V 

3 

where #9.8 M is the total cost of a Shuttle flight (up and down) and tj is 
the Shuttle load factor (here taken as 0.70). 

The various coefficients and weights employed in the Shuttle flight 
cost model presented earlier are presented in Table 4-1. 


Table 4-1. Shuttle Costing Parameters 


^\Altitude 

Mode 

Low 

(100 n mi 

Sun Synchronous) 

High 

(375 n mi 

Sun Synchronous) 

Launch 

W = 37, 000 1b 
s 

W = 11, 000 lb 


K = 378.37* 

K = 1272.73* 


W FSS = 1372 lb 

W FSS = 1372 lb 

Retrieve 

W = 35, 000 lb 
s 

W = 8, 800 1b 
s 


K = 400.00 

K = 1590.91 


W FSS = 1372 lb 

W FSS = 1372 lb 

Resupply 

W = 35, 000 lb 
s 

W = 8, 800 lb 
s 


K = 400.00 

K = 1590.91 


W FSS = 2472 lb 

W FSS = 2472 lb 




> No Rendezvous 


> 


Rendezvous 

Required 




^{K in dollars /lb) 

Note that the values shown for K favor low altitude servicing, unless 
there is a significant accompanying increase in the number of Shuttle 
flights and/or the cost of the spacecraft. 
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4.2 SATELLITE DATA BASE 


As modelled in the mission simulation, the satellite consists of 
five replaceable spacecraft modules; two replaceable payload modules, 
and a single nonrep lace able unit. The following sections present the 
detailed cost, weight, redundancy, and reliability models employed. 

4. 2. 1 Spacecraft 

The spacecraft modules are defined in Tables 4-2 through 4^6 for 
five redundancy configurations: 

• Minimum — minimum redundancy necessary to ensure no 
single -failure preventing retrieval or resupply. 

• Variant 1 — limited additional redundancy. 

• Variant 2 — still more redundancy. 

• Nominal — most electronics made standby redundant; "typical” 
redundancy level for long-life spacecraft. 

• Growth — added replication of Class 2 items in order to reduce 
the frequency of servicing flights. 

Within the tables several notational conventions require explanation; 

1) \ is the number of failures per hour (all components are 
modelled with exponential reliability) 

2) Source 1 is a "make”, 2 a ’’buy”. 

3) S indicates standby redundancy, A active redundancy, and 
AS indicates one actively redundant unit with other redundant 
components in standby. 

Note that the weights shown are generally a function of the Shuttle appli- 
cation mode. However, for all but the actuation module, the launch-only 
weight and the retrieval weight are the same. 

The mission simulation, as presently configured, has no provisions 
for scheduling flights based on component degradation. This omission is 
of significance for EOS in the case of the solar array due to its high cost 
and high reliability (i.e., no replacement due to random failure is likely). 
The implications of this factor are complicated further by the fact that 
an array design providing a particular operational life will allow space- 
craft retrieval/resupply at times well in excess of this time due to lower 
rionope rational power requirements. The results presented below should 
be evaluated noting that array degradation has not been considered. 
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Table 4-2. Actuation Module Description 



t 



Redundancy Configurations 

Components 



Minimum ] 

Variant 1 | 

Variant 2 ) 

Nominal \ 

Groi 

wth 

Name 

k(xl09) 

Cost ($K) 

Source 

Red. 

Class 

Red. 

Class 

Red. 

Class 

Red. 

Class 

Red. 

Class 

Structure 

0 

24.0 

1 ' 

1/1 

3 

1/1 

3 

1/1 

3 

I/I 

3 

1/1 

3 

Module thermal control 

10 

18.0 

1 

i/i 

1 

1/1 

1 

1/1 

1 

1/1 

1 

1/1 

1 

Propulsion thermal control 

10 

1 1. 5 

1 

1/1 

2 

1/1 

2 

1/1 

2 

1/1 

2 

1/1 

2 

Roll reaction wheel 

150 

52.0 

2 

i/i 

1 

1/1 

1 

1/1 

1 

1/1 

1 

1/1 

1 

Pitch reaction wheel 

150 

52.0 

2 

i/i 

1 

1/1 

1 

1/1 

1 

1/1 

1 

1/1 

1 

Yaw reaction wheel 

150 

52.0 

2 

1/1 

1 

1/1 

1 

1/1 

1 

1/1 

1 

1/1 

1 

Roll wheel electronics 

3235 

26.0 

’ 1 

i/i 

1 

1/2 S 

1 ■ 

1/2 S 

1 

1/2 S 

1 

1/2 S 

1 

Pitch wheel electronics 

3235 

26.0 

1 

i/i 

1 

1/2 S 

1 

1/2 S 

1 

1/2 S 

1 

1/2 S 

1 

Yaw wheel electronics 

3235 

26.0 

1 

i/i 

1 

1/2 S 

1 

1/2 S 

1 

1/2 S 

1 

1/2 S 

1 

Roll magnetic torquer 

100 

8.0 

1 

i/i 

1 

1/1 

1 

1/1 

1 

1/1 

1 

1/1 

1 

Pitch magnetic torquer 

100 

8.0 

1 

i/i 

1 

1/1 

1 

1/1 

1 

1/1 . 

1 

1/1 

1 

Yaw magnetic torquer 

100 

8.0 

1 

i/i 

1 

1/1 

1 

1/1 

1 

1/1 

1 

1/1 

1 

Magnetic torquer electronic b 

2700 

25.0 

1 

i/i 

1 

1/1 

1 

1/1 

1 

1/1 

1 

1/2 S 

1 

DIU/SCU 

4632 

42.0 

1 

i/i 

2 

1/1 

2 

1/2 S 

2 

172 S 

2 

1/3 S 

2 

Cold gas system 

12 

245.0 

1 

i/i 

3 

1/1 

3 

1/1 

3 

1/1 

3 

1/1 

3 

Hydrazine system 

342 

175.0 

1 

i/i 

2 

1/1 

2 

1/1 

2 

1/1 

2 

1/1 

2 

Harness. 

0 

16.0 

1 

i/i 

3 

1/1 

3 

1/1 

3 

1/1 

3 

1/1 

3 


Launch-only weight (lb) 

569 

591 

600 

605 

6 24 


Retrieval weight (lb) 

1006 

1038 

1052 

1060 

1086 


Resupply weight (lb) 

1215 

1248 

1261 

1270 

1296 


c = $45. OK; k, = 1.32; k, = 
o 1 * 


1,50 



Table 4-3. Altitude Determination Module Description 








Redundancy Configurations 

Components 



Minimum 

Variant 1 

Variant 2 

Nominal 

Growth 

Name 

\ (xlO 9 ) 

Cost ($K) 

Source 

Red. 

Class 

Red. 

Class 

Red. 

Class 

Red. 

Class 

Red. 

Class 

Structure 

0 

19.6 

1 

1/1 

3 

1/1 

3 

1/1 

3 

1/1 

3 

1/1 

3 

Module thermal control 

10 

18. 0 

1 

1/1 

1 

1/1 

1 

1/1 

1 

1/1 

1 

1/1 

1 

Gyro reference assembly 

16682 

80.0 

2 

3/3 

2 

3/4 S 

2 

3/4 S 

2 

3/6 S 

' 2 

3/6 S 

2 

Star tracker 

5256 

69. 0 

2 

2/2 

1 

2/3 S 

1 

2/3 S 

1 

2/3 S 

1 

2/3 S 

1 

Magnetometer 

1400 

20.0 

2 

1/1 

2 

1/1 

2 

1/1 

2 

1/2 S 

2 

1/3 S 

2 

Sun sensor* 

232 

44. 0 

2 

1/1 

0 

1/1 

0 

1/1 

0 

1/1 

0 

1/1 

0 

Transfer assembly A 

9500 

27. 5 

1 

1/1 

2 

1/2 S 

2 

1/2 S 

2 

1/2 S 

2 

1/3 S 

2 

Transfer assembly B 

9 500 

27. 5 

1 

1/1 

1 

1/2 S 

1 

1/2 S 

1 

1/2 S 

1 

1/2 S 

1 

Safe mode electronics* 

348 

7.0 

1 

1/1 

0 

1/1 

0 

1/1 

0 

1/1 

0 

1/1 

0 

Power conditioning 

2500 

25.0 

1 

1/2 S 

3 

1/2 S 

3 

1/2 S 

3 

1/2 S 

3 

1/2 S 

3 

DIU/SIU 

4632 

56.0 

1 

1/1 

2 

1/1 

2 

1/2 S 

2 

1/2 S 

2 

1/3 S 

2 • 

Harness 

0 

16. 0 

1 

1/1 

3 

1/1 

3 

1/1 

3 

1/1 

3 

1/1 

3 


Launch-only weight (lb) 

172. 7 

209, 5 

213.9 

233.8 

251. 3 


Retrieval weight (lb) 

172.7 

209. 5 

213. 9 

233. 8 

251. 3 


Resupply weight (lb) 

196. 1 

232. 9 

237. 3 

257. 2 

274.7 


*The sun sensor and safe mode electronics are modelled as Class O because they will not be employed continuously until other 
equipment malfunctions have caused scheduling of a maintenance flight. 


C = $90. K; k. = 1.29; k- = 

O 14 


1 . 12 
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Table 4-4. Communication and Data Handling Module Description 


“ ' 1 




Redundancy Configurations 

Components 




Minimum 

Variant 1 

Variant 2 J 

Nominal 

Growth 

■ 

Name 

\<xl0 9 ) 

Cost ($K) 

Source 

Red. 

Class 

Red, 

Class 

Red. 

Class 

Red. 

Class 

Red. 

Class 

Structure 

0 

19.6 

1 

1/1 

3 

1/1 

3 

1/1 

3 

1/1 

3 

1/1 

3 

Module thermal control 

10 

13.9 

1 

1/1 

1 

1/1 

1 

1/1 

1 

1/1 

1 

1/1 

1 

Omni antenna system 

20 

20.0 

2 

1/1 

2 

1/1 ! 

2 

1/1 

2 

1/1 

2 

1/1 

2 

Transmitter 

1708 

43.0 

2 

1/1 

2 

1/1 

2 

1/1 

2 

1/2 S 

2 

1/3 S 

2 

Receiver 

4021 

65.0 

2 

1/1 

2 

1/1 

2 

1/1 

2 

1/2 A 

2 

1/3AS 

2 

Diplexer 

1-20 

32. 0 

2 

1/1 

2 

1/1 

2 

1/1 

2 

1/1 

2 

1/1 

2 

Demod /decoder 

463 

30.0 

1 

1/1 

2 

1/1 

2 

1/1 

2 

1/2 A 

2 

1/3AS 

2 

Bus controller 

3652 

20.0 

1 

1/1 

2 

1/1 

2 

1/2 S 

2 

1/2 S 

2 

1/3 S 

2 

Baseband assembly 

1147 

12.0 

1 

1/1 

2 

1/1 

2 

1/1 

2 

1/2 S 

2 

1/3 S 

2 

Power conditioning 

2500 

25.0 

1 

1/1 

2 

1/1 

2 

1/2 A 

2 

1/2 A 

2 

1/3AS 

2 

Combiner/switch 

240 

6. 5 

2 

1/1 

2 

1/1 

2 

1/1 

2 

1/1 

2 

1/1 

2 

Central processor 

7000 

45.0 

2 

1/1 

2 

1/2 S 

2 

1/2 S 

2 

1/2 S 

2 

1/3 S 

2 

Memory module 

3429 

35.0 

2 

2/2 

2 

2/3 S 

2 

2/3 S 

2 

2/3 S 

2 

2/4 S 

2 

DIU/SCU 

3416 

22.0 

1 

1/1 

2 

1/1 

2 

1/2 S 

2 

1/2 S 

2 

1/3 S 

2 

Harness 

0 

15.0 

1 

1/1 

2 

1/1 

2 

1/1 

2 

1/1 

2 

1/1 

2 


Launch-only weight (lb) 

^ 146.4 

157.7 

165.2 

170.7 

197.8 


Retrieval weight (lb) 

146. 4 

157.7 

165. 2 

170.7 

197.8 

• 

Resupply weight (lb) 

' 169.8 

181. 1 

188.6 

194. 2 

221.3 


C o = $90. OK; kj = X. 29; = 1.12' 




I 
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Table 4-5. Solar Array and Drive Module Description 


— — — 1 

Components 



1 

Redundancy Configurations 


Minimum 

Vari 

ant 1 

Varis 

int 2 I 

Nom 

inal 

Groi 

vth 

Name 

Mxio 9 ) 

Cost ($K) 

Source 

Red. 

ClasB 

Red. 

Class 

Red. 

Class | 

Red. 

Class 

Red. 

Class 

Structure 

0 

92. 0 

H 

1/1 

3 

1/1 

3 

1/1 

3 I 

1/1 

3 

1/1 

3 

Module thermal control 

10 

12.0 

■ 

1/1 

1 

1/1 

1 

1/1 

1 

1/1 

1 

1/1 

1 

Array drive 

250 

45.0 


1/2 S 

3 

1/2 S 

3 

1/2 S 

3 

1/2 S 

3 

1/2 S 

3 

Array drive electronics 

4537 

30. 0 

i 

1/2 S 

3 

1/2 S 

3 

1/2 S 

3 

1/2 S 

3 

1/3 S 

3 

DIU/SCU 

3464 

22.0 

i 

1/1 

2 

1/1 

2 

1/1 

2 

1/2 S 

2 

1/3 S 

2 

Power conditioning 

850 

25.0 

i 

1. 2 S 

3 

1/2 S 

3 

1/2 S 

3 

1/2 S 

3 

1/3 S 

3 

Array 

0 

528.0 

i 

1/1 

3 

1/1 

3 

1/1 

3 

1/1 

3 

1/1 

3 

Harness 

0 

10.0 

i 

1/1 

3 

1/1 

3 

1/1 

3 

1/1 

: — 

3 

1/1 

3 


Launch 

-only weight (lb) 

194.6 

194.6 

194.6 

199.0 

208.0 


Retrieval weight (lb) 

194.6 

194.6 

194.6 

199.0 

208. 0 


Resupply weight (lb) 

233.3 

233. 3 

233. 3 

237.7 

246.7 


C o = $25. OK; kj = 1.28; k-. = 
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Table 4-6. Electric Power Module Description 


■ 



. 


*■ 









' 






Redundancy Configurations 




Components 




Minimum 1 

Variant 1 

Variant 2 j 

Nominal 

Growth 

Name 

MxlO 9 ) 

Cost ($K) 

Source 

■ 

Red. 

Class 

Red. 

Class 

Red. 

Class 

Red. 

Class 

Red, 

Class 

Structure 

0 . 

19.6 

1 

1/1 

3 

1/1 

. 

3 

' 

1/1 

3 

1/1 

3 

1/1 

3 

Module thermal control 

10 

18.0 

■ 1 

1/1 

. 1 

1/1 

1 

1/1 

1 

1/1 

1 

1/1 

1 

Power conditioning 

2500 

25. 0 

1 

1/2 S 

3 

1/2 S 

3 

1/2 S 

3 

1/2 S 

3 

1/3 S 

3 

DIU/SCU 

4580 

39.0 

1 

1/1 

1 

1/1 

1 

1. 2 S 

1 

1/2 S 

1 

1/2 S 

1 

Power control unit 

800 

65.0 

1 

1/2 S 

3 

1/2 S 

3 

1/2 S 

■ 

3 ■ 

1/2 S 

3 

1/2 S 

3 

Batteries 

570 

28.8 

2 

2/3 A 

3 

2/3 A 

3 

2/3 A 

3 

2/3 A 

3 

2/3 A 

3 

Harness 

0 

17.0 

1 

1/1 

3 

1/1 

3 

1/1 

3 

1/1 

'■ 

3 

1/1 

3 


Launch -only weight (lb) 

404 

.6 

404.6 

416 

. 7 

416 

. 7 

426.9 


Retrieval weight (lb) 

404 

.6 

404 

.6 

416 

. 7 

416 

. 7 

426 

. 9 


Resupply weight (lb) 

| 428. 0 

| 428.0 

440 

. 1 

440 

. 1 

450. 3 


C = $30. OK; k. = 1,29; k ? = 
o.l 2 
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4. 2. 2 Payload 


The two payload modules are defined in Tables 4-7 and 4-8 for two 
configurations, one more redundant than the other. Note that the video 
type recorders are included within the wideband comm unications and 
data handling module. 

4. 2. 3 Nonreplaceable Elements 

Nonreplace able elements are contained in a single NRU defined in 
Table 4-9. 


4.2.4 Spacecraft-Level Fixed Coats 


Spacecraft-level fixed costs include such items as: program 
management; configuration management; system engineering; electrical 
design integration; mechanical design integration; reliability and safety; 
parts, materials and processes; quality assurance; integration; and 
environmental test. They enter into the total cost of a spacecraft 
(new or refurbished) as shown in equations (4) and (8). Values used 
during this study are: 


• ^So = #0«496 M for launch-only and retrieval cases 

• Cg Q = $0,645 M for resupply cases 

• ^R 0 = $1*50 M for retrieval cases 

• C = $0,065 M for resupply cases. 

For new satellites C go has been arrived at with detailed cost analysis. 

The resupply value of C Rq includes the costs of module handling during 

Shuttle payload insertion, etc. The retrieval value of includes 

Ro 

checkout and refurbishment of all spacecraft and payload modules to 
detect and eliminate contamination and damage caused by the Shuttle 
return environment. 


'^Incremental $150 K is added spacecraft cost to provide on-orbit 
servicing capability (actually part of the NRU, but included here as a 
convenience). 
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Table 4-7. Wideband Communications and Data Handling Module Description 



Payload Configuration 

Components 

A 

B 

Name 

\(x!0 9 ) 

Cost ($K) 

Source 

Red. 

Class 

Red. 

Clas s 

High-speed multiplexer 


76 

3. 7 

1 

1/1 

1 

1/1 

1 

Data processor 

1475 

72. 0 

1 

1/1 

1 

1/2 S 

1 

Power amplifier 


370 

18.1 

1 

1/1 

1 

1/2 S 

1 

Antenna 


■ 104 

5.1 

1 

1/1 

1 

1/1 

1 

Data channels 


38 

1. 9 

1 

5/6 A 

1 

5/6 A 

- 1 

Video tape recorder 

5500 

400. 0 

2 

1/2 S 

1 

1/3 S 

1 



Launch -Only weight (lb) 

240 

326 



Retrieval weight (lb) 

240 

326 



Resupply weight (lb) 

329 

415 


C q = $30. OK ; ^ = 1.29 ; k 2 =1.12 
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Table 4-8. Five -band MSS Module Description 



Payload Configuration 

Components 

A 

B 

Name 

\(xl0 9 ) 

Cost ($K) 

Source 

Red. 

Class 

Red. 

Class 

Multiplexer, etc,. 


4810 

712. 0 

2 

1/1 

1 

1/2 S 

1 

Band 1 channels 


757 

111. 0 

2 

4/6 A 

1 

4/6 A 

1 

Band 2 channels 


757 

111. 0 

2 

4/6 A 

1 

4/6 A 

1 

Band 3 channels 


757 

111, 0 

2 

4/6 A 

1 

4/6 A 

1 

Band 4 channels 


757 

111. 0 

2 

4/6 A 

1 

4/6 A 

1 

Band 5 


2172 

324. 0 

2 

1/1 

1 

1/1 

1 



Launch-Only weight (lb) 

210 

232 



Retrieval weight (lb) 

210 

232 



Resupply weight (lb) 

276 

298 


C o =$30. OK ; ^ = 1.29 ; k 2 =1.12 


Table 4-9. Nonreplaceable Elements (NRU's). 


Components 

Configuration 

Name 

M*io 9 ) 


Source 

Red. 

Class 

Spacecraft structure 

0 

88. 9 

1 

1/1 

2 

Payload structure 

0 

287. 0 

1 

1/1 

1 

Transition ring 

0 

7. 6 

1 

1/1 

2 

Adapter 

0 

25.2 

1 

1/1 

1 

Bus mechanisms 

0 

16. 1 

1 

1/1 

2 

Spacecraft thermal control 

0 

118. 0 

1 

1/1 

1 

Payload thermal control 

0 

233. 0 

1 

1/1 

1 

Spacecraft harness 

0 

10. 0 

1 

1/1 

2 

Payload harness 

0 

10. 0 

1 . 

1/1 

1 


Launch -Only weight (lb) 

,506. 1 


Retrieval weight (lb) 

506. 1 


Resupply weight (lb) 

593. 9 


C q = $60. OK ; = 1 . 29 ; k^ = 1 11 


* Applies to all spacecraft and payload configurations 
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5. SIMULATION RESULTS 


Simulation results are presented in this section for each of the three 
Shuttle modes, as well as results for conventional launch vehicles. Note 
that each case shown represents 100 Monte Carlo mission simulations. 
These results are evaluated in Section 6. 

5. 1 SHUTTLE LAUNCH-ONLY MODE (EXPENDABLE) 

Simulation data for use of the Shuttle in the expendable .mode are 
presented in Table 5-1 for six satellite designs (spacecraft-payload com- 
binations) and two values of Shuttle launch delay time. 

This data, based on satellite failures prior to replacement, can be 
used to estimate the mean-time-to-failure (MTTF) of each design: 

MTTF = y - D (11) 

where T is the mission duration (120 mos), N is the total number of 
launches (one being the initial launch), and D is the launch delay. 

Table 5-2 shows the results of such computations for each of the six 
satellite configurations simulated, showing good agreement with analyses 
of similar configurations undertaken early in the study. 

5. 2 CONVENTIONAL LAUNCH VEHICLE (EXPENDABLE) . 

Data for system maintenance via a conventional launch vehicle can 
be developed from Table 5-1 by noting that the number of flights will be 
unaffected by the launch vehicle used if all other factors are unchanged. * 
Such results are presented in Table 5-3 for an assumed launch cost of 
$5. 5 million; of course, the data can be adjusted to consider any appro- 
priate launch vehicle. 


There are some other differences (e. g. , in the actuation module); how- 
ever, these have a relatively minor effect on the outcome. 



Table 5-1. Results for Shuttle Launch-Only System Maintenance (10 Year Mission) 


Satellite* 

Design 

Launch Delay 
(months) 

Percent 

Availability 

No. of 
Flights 

Cost/Satellite 

($M) 

Cost/Launch 

($M) 

Total Cost 
($M) 

MIN- A 

3 

75. 1 

10. 84 

11. 04 

1.443 

135.3 

VAR 1- A 

3 

87.4 

5. 95 

11.46 

1.470 

76.9. 

VAR2- A 

3 

90.7 

4. 66 

11.73 

1.482 

61 . 6 

NOM-A 

3 

93.9 

3.41 

12. 13 

1.496 

46.5 

NOM-B 

3 

95.3 

2. 87 

13.49 

1.537 

43.1 

GRO-B 

3 

96. 0 

2.54 

14. 22 

1.568 

40 o 1 

MIN -A 

1 

89.5 

13.49 

11. 04 

1.443 

168.4 

VAR1-A 

1 

95.3 

6. 60 

11. 46 

1.470 

85.3 

VAR2-A 

1 

96. 5 

5. 13 

11. 73 

1.482 

67.8 

NOM-A 

1 

97.9 

3.49 

12. 13 

1.496 

47.6 

NOM-B 

1 

98.3 

3.06 

13.48 

1.537 

46.0 

GRO-B 

1 

98. 8 

2.48 

14. 22 

1.568 

39.2 


For example, NOM-A is the nominal spacecraft design in combination with the A payload configuration 
(see Section 4). 



Table 5-2. Effective MTTF from Launch- Only Simulation Data 


Satellite Launch Delay No. of MTTF Average MTTF 

Design (months) Flights (months) (months) 


MIN -A 

3 

• 10. 84 

9.2 

MIN- A 

1 

13. 49 

8. 6 


8.9 


VAR1-A 3 

VAR1-A 1 


5.95 21.2 

6.60 20.4 


20 . 8 


VAR2-A 3 

VAR2-A 1 


4.66 29.8 

5. 13 28. 1 


28. 9 


NOM-A 

3 

3.41 

46. 8 

NOM-A 

1 

3.49 

47.2 

NOM-B 

3 

2. 87 

61. 2 

NOM-B 

1 

3.06 

57. 3 


47. 0 


59. 3 


GRO-B 


GRO-B 


3 2. 54 74. 9 

■ 

1 2.48 80.1 


77. 5 


5.3 SHUTTLE LAUNCH-AND-RESUPPLY MODE 

Simulation results for the resupply maintenance mode are presented 
in Table 5-4 for the baseline servicing logic, which schedules a Shuttle 
flight when a failure causes State 6 to occur (or States 7, 8, or 9). 

Table 5-5 shows equivalent data for the option of not servicing bases 
on State 6. 

5.4 SHUTTLE LAUNCH -AND -RETRIEVAL MODE 

Data for retrieval maintenance has been derived from the resupply 
simulation data summarized above. Because the simulated resupply 
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Table 5-3. Results for Conventional Launch Vehicle System Maintenance (10 Year Mission) 


Satellite 

Design 

Launch Delay 
(months) 

Percent 

Availability 

No. of 
Flights 

Cost/Satellite 

($M) 

Cost /Launch 
($M) 

Total Cost 
($M) 

MIN- A 

3 

75. 1 

10. 84 

11.04 

5. 5 

179. 3 

VARY- A 

3 

87.4 

5. 95 

11.46 

5. 5 

100. 9 

VAR2- A 

3 

90. 7 

4. 66 

11.73 

5. 5 

80. 3 

NOM-A 

3 

93. 9 

3.41 

12. 13 

5.5 

60. 1 

NOM-B 

3 

95.3 

2. 87 

13.49 

5. 5 

54. 5 

GRO-B 

3 

96. 1 

2. 54 

14. 22 

5. 5 

50. 1 

MIN- A 

1 

89.5 

13.49 

11. 04 

5.5 

223. 1 

VAR1-A 

1 

95. 3 

6. 60 

11.46 

5, 5 

111. 9 

VAR2-A 

1 

96. 5 

5.13 

11. 73 

5. 5 

88.4 

NOM-A 

1 

97. 9 

3.49 

12. 13 

5. 5 

61. 5 

NOM-B 

1 

98. 3 

3. 06 

13.48 

5. 5 

58. 1 

GRO-B 

1 

98. 8 

2. 48 

14. 22 

5. 5 

48. 9 




MIN -A 

VAR1-A 

VAR2-A 

NOM-A 

NOM-B 

GRO-B 

MIN -A 

VAR 1- A 

VAR2-A 

NOM-A 

NOM-B 

GRO-B 


72.8 

89.9 
94.5 
96.8 

97.8 
98.0 

89.3 

96.3 
98.0 

98.9 

99.2 

99.3 





Table 5-5. Results for Shuttle Launch-and-Resupply Mode with Alternate Flight Criteria: 
Not Serviced on State 6 (10 Year Mission) 


Satellite 

Design 

Launch Delay 
(months) 

Percent 

Availability 

No. 

of Flights 


Total Cost ($M) 

High 

Low 

Total 

MIN-A 

3 

72.8 

7.76 

5.88 

13.64 

57.79 

VAR 1- A 

3 

86.0 

3.85 

4.01 

7.86 

39.46 

VAR2-A 

3 

89.5 

2.96 

3.45 

6.41 

34.70 

NOM-A 

3 

94.2 

0.71 

3.84 

4. 55 

24.77 

NOM-B 

3 

95.6 

0.84 

2.90 

3.74 

25.13 

GRO-B 

3 

96.6 

0 . 66 

1.96 

2.62 

23.83 

MIN-A 

1 

89.3 

9.14 

6.29 

15.43 

63.98 

VAR 1- A 

1 

94.9 

4.42 

3.97 

8.39 

42.11 

VAR2-A 

1 

96.6 

2.84 

3.37 

6.21 

33.31 

NOM-A 

1 

98.0 

0.79 

3.97 

4.76 

25.69 

NOM-B 

1 

98.4 

0.91 

2.97 

3.88 

26.07 

GRO-B 

1 

98.8 

6.59 

2.15 

2.74 

23.57 


philosophy replaces any modules in which there has been any component 
failure, the reliability of the satellite is restored to unity on each flight, 
equivalent to that of the new satellite which would replace a retrieved one. 
Thus, the flight statistics for retrieval will be the same as those for 
resupply, allowing computation of expected mission cost based on: 

• The cost of launches from the Shuttle launch cost equation 
(Section 3. 2. 2. 1) and data base (Section 4. 1), used in com- 
bination with the satellite weights (from Section 4. 2. 1 data) 
and the high/low launch statistics (Tables 5-4 and 5-5). 

• The cost of new satellites (the initial one and those required 
to replace any which are lost), based on the cost data of 
Section 4. 2. 1, 

9 The cost of satellite rework which can be derived from the 
resupply rework costs by noting the number of service flights 
made and adjusting for the difference in (Section 4.2.4). 

Tables 5-6 and 5-7 show the derived retrieval mission cost data for the 
two service flight criteria considered.' Table 5-8 presents the cost 
details for the two Shuttle servicing modes. 


*v* 

The mission simulation presently schedules retrieval flights based only 
on loss of a component group in a nonreplaceable unit (NRU). Thus, only 
terminal failure cases can be simulated (by making all modules NRU's). 
Incorporation of more sophisticated retrieval logic is under consideration 
as a future development. 
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Table 5-6. Results for Shuttle Launch-and- Retrieval Mode with Baseline Flight Criteria: 
Serviced on State 6 (10 Year Mission) 


Satellite 

Design 

Launch Delay 
(months) 

Percent 

Availability 

No. 

of Flights 



High 

Low 

Total 

Total Cost ($M) 

MIN -A 

3 

72.8 

7.76 

5.88 

13.64 

94.64 

VAR1-A 

3 

89.9 

2.55 

9.24 

11.79 

63.25 

VAR2-A 

3 

94. 5 

1.00 

9.95 

10.95 

52.65 

NOM-A 

3 

96.8 

0.12 

8.32 

8.44 ; 

40.27 

NOM-B 

3 

97.8 

0.07 

8.27 

8.34 

1 

41.78 

GRO-B 

3 

98.0 

0.08 

3.17 

3.25 

25.45 

MIN- A 

1 

89.3 

9.14 

6.29 

15.43 

106.76 

VAR 1- A 

1 

96.3 

2.88 

9.69 

12.57 

66.95 

VAR2-A 

1 

98.0 

1.18 

11.35 

12.53 

58.65 

NOM-A 

1 

98.9 

0.11 

8. 66 

8.77 

41.57 

NOM-B 

1 

99.2 

0.09 

8.78 

8.87 

43.59 

GRO-B 

1 

99.3 

0.11 

3.46 

3.57 

26.68 









Table 5-8. Resupply Simulation Data and Derived Retrieval Data 


<o s 


& m 


Service 

Criterion 


Baseline: 

States 

6 


Alternate: 

States 

7 

8 
9 


Launch Satellite Percent 


MIN -A 

VAR1-A 

VAR2-A 

NOM-A 

NOM-B 

GRO-B 


MIN -A 
VAR 1 -A 

VAR 2 -A 

NOM-A 

NOM-B 

GRO-B 


MIN -A 

VAR1-A 

VAR2-A 

NOM-A 

NOM-B 

GRO-B 


MIN -A 

VARl-A 

VAR2-A 

NOM-A 

NOM-B 

GRO-B 


Number of Launches 

High 

Low 

Total 

7 . 76 

5 . 88 

13.64 

2.55 

9 . 24 

11.79 

1.00 

9-95 

10.95 

0 . 12 

8 . 32 

8.44 

0.07 

8 . 27 

8.34 

0. 08 

3 . 17 

3.25 

9 . 14 

6.29 

15.43 

2.88 

9.69 

12.57 

1. 18 

11.35 

12 . 53 

0. 11 

8 . 66 

8.77 

0.09 

8 . 78 

8 . 87 

0. 11 

3.46 

3 . 57 

7 . 76 

5 . 88 

13 . 64 

3.85 

4 . 01 

7 . 86 

2.96 

3.45 

6.41 

0.71 

3.84 

4 . 55 

0.84 

2.90 

3.74 

0.66 

1.96 

2.62 

9 . 14 

6.29 

15.43 

4 . 42 

3.97 

a . 39 

2.84 

3.37 

6 . 21 

0.79 

3.97 

4 . 76 

0 . 91 

2.97 

3 . 88 

0.59 

2 . 15 

2.74 


Resupply Costs 


20. 70 
14.60 
14.27 
6i 34 


50.21 
28.91 
23 . 53 
15.07 
15 . 18 
7 . 02 


25 . 14 
20.49 
10.63 
9 . 87 
8.06 


50. 21 
28 . 03 
19.59 
11.42 
10 . 60 
7.81 


57^79 

41. 34 
34.99 
28.94 

30.35 
22.40 


63.98 
42.87 
37 . 87 
29.72 
31. 02 
23.07 


57 . 79 
39.46 
34 . 70 
24.77 
25 . 13 
23.83 


63 . 98 
42 . 11 
33 . 31 
25.69 
26.07 
23 . 57 


Retrieval Costs 


Sat. SRU 

Launch Equip. Rework Total 


62. 39 11. 59 20. 66 94 . 64 

33.48 11. 93 17 . 84 63.25 

24 . 25 1 1. 85 16.55 52. 65 

15.40 12.13 12.74 40.27 

15.35 13.75 12.68 41.78 

6.33 14.36 4.76 25.45 


72.43 11.04 23.29 106.76 

36 . 54 11.46 18.95 66.95 

27.94 11.73 18.98 58.65 

15.95 12.37 13.25 41.57 

16.41 13. 48 13.50 43. 39 

7. 09 14.22 5.37 26. 68 


62 . 39 11. 59 20. 66 94 . 64 

33.38 11.93 12. 03 57. 34 

26.51 12.08 9.70 48.29 

11.65 12.25 6 . 82 30.72 

11 . 17 13.48 5 . 56 30.21 

8.34 14.22 3.72 28.28 


72.43 11.04 23.29 106.76 

37.25 11.78 12.71 61.74 

25 . 53 11.73 9 . 32 46.58 

12.44 12.25 7.25 31.94 

11.81 13.62 5.82 31.25 

8 . 19 14. 22 3. 89 26 . 30 


98.8 














6. CONCLUSIONS AND RECOMMENDATIONS 
6. 1 EVALUATION OF RESULTS 

Table 6-1 summarizes the mission cost data for all cases presented 
in the preceding section. These results are approximated graphically by 
the fitted- cur ve s shown in Figure 6-1, where the correspondence between 
MTTF and satellite design is given in Table 5-2. 

The other mission parameter of interest is the system availability 
{that is, the percentage of mission time during which the system is oper- 
ational). Figure 6-2 shows availability for one data set (3-month launch 


delay) as a 

function of satellite design as characterized by MTTF. 

This 

summary data leads to several fundamental conclusions; 

a) 

Reduced mission cost and increased availability can be 
gained by increased levels of satellite redundancy, so 
long as the increase in MTTF does not produce a marked 
increase in satellite hardware cost. 

b) 

Shuttle servicing provides significant advantages (reduced 
cost, increased availability) over an expendable system 
maintenance approach. 

c) 

For expendable operation, Shuttle launch is much less 
expensive than use of a (low cost) conventional launch 
vehicle* 

d) 

For the particular service policies considered, the resupply 
mode of Shuttle use is more cost effective than retrieval and 
provides the same levels of availability. 

e) 

The alternate servicing logic is generally less expensive 
than the baseline servicing logic, but provides lower 
availability. 

f) 

A decrease in the Shuttle launch delay will increase avail- 
ability, but with an accompanying increase in mission costs. 

The dependence of these conclusions upon the simulation models and data 
base employed should be stressed. The following paragraph considers 


each of the above conclusions from this and other points of view. 
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Table 6-1. Summary of Cost Data for 10 Year Mission 


Launch Delay Satellite 
(months) Design 



Total Mission Costs ($M) 

Expendable 

Resupply 

Retrieval 

Conventional Shuttle 

Launch Vehicle Launch 

Baseline 

Service 

Alternate 

Service 

Baseline 

Service 

Alternate 

Service 

179. 3 

135.3 

57.8 

57.8 

94.6 

94.6 

100.9 

76.9 

41.3 

39.5 

63.3 

57.3 

80. 3 

61.6 

35.0 

34.7 

52.7 

48.3 

60. 1 

46.5 

28.9 

24.8 

40.3 

30.7 

54. 5 

43.1 

30.4 

25.1 

41.8 

30. 2 

50. 1 

40.1 

22.4 

23.8 

25. 5 

28.3 

223. 1 

168.4 

64.0 

64.0 

106.8 

106.8 

111. 9 

8 5.3 

42.9 

42.1 

67.0 

61.7 

88. 4 

67.8 

37.9 

33.3 

58.7 

46.6 

61. 5 

47.6 

29.7 

25.7 

41.6 

31.9 

58. 1 

46.0 

31.0 

26.1 

43.6 

31.3 

48. 9 

39.2 

23.1 

23. 6 

26.7 



26.3 













Figure 6-1. Mission Costs with 3-Month Launch Delay 
(10-Year Missions) 



Figure 6-2. System Availability with 3 -Month Launch Delay 
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6. 1. 1 Effect of Satellite Redundancy 


As demonstrated conclusively by the results for all system 
maintenance modes, increasing spacecraft redundancy at the black-box 
level can have a salutary effect upon both total mission costs and system 
availability. This trend occurs because relatively large MTTF increases 
are attained via relatively small increases in satellite cost, thus decreas- 
ing the number of launches required. 

Figure 6-3 shows this trend in satellite costs, based on data pre- 
sented in Tables 5-1 and 5-2. The one "bump” in the otherwise smooth 
curve is due to the NOM-B (nominal spacecraft with payload B) configura- 
tion. This discontinuity manifests itself in the detailed resupply/ 
retrieval mission cost data (Table 6- 1) by a similar phenomenon: in the 
nonexpendable cases there is a consistent increase in mission cost from 
NOM-A to NOM-B even though the average number of launches never 

increas es . 

This result shows the effect of a significant satellite hardware cost 
increase without a consistent increase in satellite life. In this case the 
cost increase is probably in error due to the modeling of the payload 
elements; in other instances (e. g. , increase in spacecraft redundancy 
beyond the growth configuration) this same situation can occur. * 

The fact that large increases in satellite MTTF can be achieved at 
low cost is not surprising, considering the complexity of the basic space- 
craft. However, further increases will cost more, suggesting an even- 
tual uspturn in mission cost vs. MTTF curves. 

The question of design life must also be considered. The mission 
simulation as now programmed is unable to treat degradation, a factor 



\ 


\ 


Cost data to the level of the redundancy blocks was unavailable for the 
payload elements. The total cost of the basic designs was, therefore, 
spread in proportion to the block failure bits (Tables 4-7 and 4-8). The 
costs of the redundant configuration were then computed on the basis of 
these block costs and are probably excessive. 
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Figure 6-3. Normalized Satellite Cost as a Function of 
MTTF for Expendable Shuttle Launch 


of significance with solar array cells, batteries, etc. For life-limited 
designs the mean-mission-duration (MMD) is a good measure of satellite 

life: 

T 

MMD(T) = 

where T is the design life and R(t) is the satellite reliability. Note that 
MMD is always less than the design life, asymptotically approaching T 
as redundancy is increased. On the other hand, M TTF = MMD(»>) and 
is not similarly constrained. In terms of MMD, increases in redundancy 
without a design life improvement could be wasteful. Again, an increase 
in mission cost would result, since satellite cost increases would not be 
accompanied by a marked decrease in launch frequency and cost. For 




R(t) dt 


( 12 ) 
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this study, simulation results with MTTF above 3 or 4 years are prob- 
ably not representative, unless all elements (e.g., solar array, batteries) 
have design lives on the order of 5 to 10 years.* 

6. 1. 2 Effect of Satellite Maintenance 

Satellite maintenance using Shuttle retrieval or resupply offers 
conclusive advantages over the expendable alternatives (Figure 6-1). 
Availability is improved because some service flights are made in order 
to prevent loss of the satellite (an abort capability), prior to loss of 
operational status. 

Mission costs are decreased by reuse of satellite hardware as can 
be seen from Table 6-2, which shows the total launch costs for each 
approach to system maintenance. Launch costs are' higher with Shuttle 
resupply or retrieval than in the expendable Shuttle application mode, 
due partly to the somewhat larger number of flights but mainly due to 
the absence of high- altitude expendable launches (which, according to 
the selected cost algorithm are almost 4 times more expensive than low 
altitude flights). These increased launch costs are more than offset by 
savings in satellite equipment, as evidenced by the total mission costs. 

6. 1. 3 Effect of Conventional Launch Vehicle 

For an expendable system maintenance philosophy. Shuttle launch 
to low altitude (with subsequent orbit transfer using spacecraft propulsion) 
is more cost effective than direct injection using a Thor-Delta 2910 launch 
vehicle. This lower cost-per-launch is a direct function of the Shuttle 
costing algorithm, which assumes that the payload capability not used by 
EOS can be used by other missions. If EOS had to pay the total cost of 
dedicated Shuttle launches, this conclusion would no longer be true. 

Here, as in other areas, the conclusions are determined largely by the 
Shuttle costing model. 


At high levels of redundancy flights are becoming so infrequent that 
additional flights may have to be scheduled to update payloads. If these 
factors are included, highest redundancy may not yield the most cost 
effective approach. 
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• Table 6-2. Summary of Launch Cost Data for 10 Year Mission 


Total Launch Costs ($M) 


Launch Delay 
(months) 

Satellite 

Design 

Expendable 

j - ■“ " ~ " 

Resupply 

Retrieval 

Conventional 
Launch Vehicle 

Shuttle ' 
Launch 

Baseline 

Service 

Alternate 

Service 

Baseline 

Service 

Alternate 

Service 

3 

MIN- A 

59. 6 

15.6 

43.5 

43. 5 

62.4 

62.4 

3 

VAR 1- A 

32. 7 

8.7 

26.9 

25.1 

33.5 

33.4 

3 

VAR2-A 

25.6 

6.9 

20.7 

20.5 

24.3 

26.5 

3 

NOM-A 

. 18.8 

5.1 

14.6 

10.6 

15.4 

11.7 

3 . 

NOM-B 

15.8 

4.4 

14.3 

9.9 

15.4 

11.2 

3 

GRO-B 

14.0 

4.0 

6.3 

8.1 

6.3 

8.3 

1 

MIN -A 

74. 2 * 

19-5 

50.2 

50.2 

72.4 

72.4 

1 

VAR 1- A 

36.3 

9.7 

28. 9 

28.0 

36.5 

37.3 

1 

VAR 2- A 

28. 2 

7.6 

23. 5 

19.6 

27.9 

25. 5 

1 

NOM-A 

19. 2 

5.2 

15.1 

11.4 

16,0 

12.4 

1 

NOM-B 

1:6. 8 

4.7 

15.2 

10.6 

16.4 

11.8 

1 

GRO-B 

' i 
i 

13. 6 

3.9 

7.0 

7.8 

7.1 

8.2 


6. 1. 4 Effect of Retrieval vs. Resupply 

The simulation data shows a consistent advantage for resupply 
(on-orbit module replacement) when compared with retrieval (ground 
refurbishment). These differences occur in the launch costs (lower 
because the average payload weight is lower) and in the equipment re- 
work costs (which for retrieval include detecting and correcting prob- 
lems introduced in all modules due to the Shuttle return flight environ- 
ment). The launch cost differences are particularly sensitive to the 
FSS and SPMS weights, and emphasize the desirability of lightweight 
implementation of these mechanisms. As before, the Shuttle costing 
model plays a key role in determining mission costs. 

6. 1. 5 Effect of Servicing Policy 

For both resupply and retrieval two servicing policies were evalu- 
ated. The baseline scheme anticipates loss of deboost capability by ser- 
vicing when a failure causes any Class 2 group to become one failure 
away from loss. The alternate logic, like the baseline, services on: 

• loss of any Class 1 group, 

• loss of any Class 2 group, 

• one -away from loss of any Class 3 group, 
but does not anticipate loss of deboost capability. 

The results show the alternate policy more cost effective in all 
cases except those with the GRO-B satellite design. In most cases the 
baseline logic results in considerably more Shuttle flights, without a 
compensating decrease in the number of high altitude, flights. With the 
GRO-B design, in which a number of Class 2 and Class 3 groups are made 
triple- redundant, the number of Shuttle flights with the baseline logic is 
less than half its value with any other design; there are in this case few 
opportunities for a Class 2 group to be one failure away from loss. 

Although generally more cost effective, the alternate logic does 
lead to more system down time (Figure 6-2), because a higher percent- 
age of flights occur after the satellite has gone down. There is, there- 
fore, a cost- availability tradeoff to be considered. 
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6. 1* 6 Effect of Launch Delay 


Decreasing the elapsed time between a flight decision and occur- 
rence of the flight has the expected effect of increasing availability and 
cost. However, the actual cost increase is probably much greater than 
the increment shown, because the schedule-related cost increases in 
reducing turnaround from 3 months to 1 month are not included. 

6.2 RECOMMENDATIONS FOR FUTURE STUDIES 

The results of this study have led to some interesting conclusions 
as discussed in the preceding section. Some of these conclusions are 
simulation model and data dependent as noted above. Further mission 
tradeoff studies, exploring those issues and others, are suggested, 
including the following: 

• Shuttle Cost Model. The above conclusions appear to depend 
strongly upon the model used to charge the EOS program for 
use of the Shuttle. With this in mind, the model should be 
reviewed and perhaps revised. Future studies could include 
any new Shuttle cost model suggested by GSFC. 

• Design Life Simulation . Realistic inclusion of time- related 
component degradation is desirable, particularly if highly 
redundant designs are to be considered. The model of 
degradation must consider several levels of performance, 
analogous to the component group classes now used, 
because exceeding the design life of an array (for example) 
will not prevent deboost or cause loss of the satellite. 

• Redundancy Studies . Studies thus far suggest that increases 
of above the GRO-B configuration may penalize mission cost. 
Definition and study of such designs is suggested, but must 
be accompanied by a realistic design life model and instru- 
ment upgrading policies. 

• Payload Cost Data t As noted earlier, sufficiently detailed 
payload cost data was unavailable for this study. Develop- 
ment and inclusion of more definitive data is suggested. 

In this context alternate payload sensors (TM, HRPI) can 
be modeled and evaluated. 

• Alternate Missions . This study has considered a single- 
satellite /single-instrument system. Future studies should 
deal with realistic alternatives (e. g. , multiple satellite or 
a single- satellite with tandem sensors), considering an 
availability model which accounts for degraded operation 
(e. g. , one of two sensors operating). 
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• Inventory Effects . The selected mission simulation model 
has assumed a fixed delay between launch decision and 
flight. In fact, the delay will depend on a variety of 
factors, including module inventory. Advanced studies 
can evaluate the effect of module inventory limitations on 
total mission costs. 
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SIMULATION MODEL AND COMPUTER PROGRAM 



APPENDIX A 

SIMULATION MODEL AND COMPUTER PROGRAM 
1. INTRODUCTION 

The economic assessment of the launch, retrieval, and resupply- 
modes of servicing the EOS with the Space Transportation System (STS) 
is made using results derived from a computer simulation model of satel- 
lite deployment, in- space refurbishment and servicing, and retrieval and 
ground refurbishment. 

The basis for the computer simulation is the satellite mission life 
cycle cost simulation model. This general simulation model and its imple- 
mentation using a computer have been under development by TRW for 
approximately two years. The model is generally sufficient to handle the 
economic analysis of the EOS satellite; however, this study did neces sitate 
the inclusion of EOS- specific cost and space servicing details. 

The satellite mission life cycle cost simulation model. Figure A-l, 
shows the essential operations or activities encountered in deploying and 
maintaining a satellite or constellation of satellites in orbit for the life of 
the mission. The activities encompass all those operations required for 
on- the- ground support. Space Shuttle launch, in- space operation, service 
launch decisions, in- space servicing, and retrieval and ground refurbish- 
ment. Monte Carlo techniques are used with statistical representations 
of each important parameter. 

An '’activity’' is a function (designated by a box in Figure A-l) which 
receives an input, performs a transformation on that input, and produces 
an output. For example, a packet of information in the form of an order 
enters satellite equipment manufacturing (Activity 44, Figure A-l) and at 
some time later an output, which is a grouping of space replaceable unit(s) 
(SRU's), leaves the activity. The activities shown, in the model are all 
interconnected with arrows that represent the inputs and outputs. A solid 
arrow represents the flow of hardware (i. e. , Space Shuttle, satellite, 
group of SRU's, or one SRU) and a dotted arrow represents the flow of 
information (e. g. , flight order, failure order, or hardware order). 
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As the hardware and orders flow through the activities, the time is 
advanced according to the time (in hours) assigned to perform an activity. 
For example, suppose a payload installation into a Shuttle at A- 19, takes 
169. 6 hours; therefore, if the Shuttle was available when a satellite entered 
at 8765. 4 hours, the Shuttle would move into A- 24 at 893 5. 0 hours. The 
time required to perform an activity is chosen by drawing a random num- 
ber, entering the distribution describing the time variation and picking 
the actual time for that specific operation. The movements of the hard- 
ware and orders take place as they complete activities; i. e. , between 
8765. 4 hours and 893 5. 0 hours there may be a component failure order 
leave A-65 at 8766. 2 hours, a spacecraft may leave A-44 at 8830. 9 hours 
and a Shuttle leave A- 27 at 8921. 6 hours. 

In addition to time advancement, program cost accumulation occurs 
as hardware and orders flow through cost- related activities (e. g. , satel- 
lite equipment manufacturing, SRU rework, etc. ). Costs are computed 
based upon the relevant general formulas and particular input values. 

The activities represented in the model of Figure A- 1 are considered 
a reasonable and practical representation of all the pertinent interfaces 
and decision criteria for the EOS study. A few minor improvements 
could not be included within the schedule and budget constraints of the 
study. However, the detail logic content of each activity is so constructed 
that the incorporation of foreseeable future model improvements would 
not require complete revision of the activity. 

1 . 1 Simulation Model 

In order to point out the primary features incorporated in the 
activities of the satellite mission life cycle cost simulation model, a 
detailed explanation of typical movements of hardware and orders is 
presented below. The model, Figure A-l, should be referred to at each 
transfer. In the explanation, A- number means an activity identified by 
that number, as shown in the square in the upper left corner of each 
activity block. The circled number in the upper right corner of each 
block is used by the computer for the selection of the proper logic. 

At time 0, several actions are initiated in the model. First orders 
leave A-79, general order insertion, and enter A-l, Satellite flight 
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scheduling. Then Space Shuttle leaves A- 31, shuttle insertion, and 
position themselves in A- 19, premate preparation. Flight orders and 
launch orders which establish the number of satellites to be put in orbit 
and launched on a given flight, move from A-l, satellite flight scheduling, 
to A-32, satellite hold/release, and manufacturing orders, which initiate 
manufacture of the appropriate number of satellites, move from A-l to 
A- 44. 

To simulate the satellite assembly and test process, the orders in 
A- 44 begin a cycle to make available satellites according to a prescribed 
time schedule. A satellite section is defined as the SRU and nonreplace- 
able units (NRU) which comprise a complete satellite. Here the produc- 
tion cost of a satellite is computed based upon component costs, SRU-level 
costs, and multiplicative factors for buying and manufacturing. As the 
sections are available, they move into A-10, satellite assembly/test. In 
A- 10 it is assumed that only one satellite can be assembled and tested at 
one time. The satellite moves into A-32, satellite hold/ release, when 
it is finished in A-10. 

The completed satellite joins with the flight order in A-32. When 
the appropriate number of satellites to be flown on a given launch (one for 
the EOS system) are available, the satellite(s)/ flight order(s) join with 
the launch order, and are released into A- 19, premate preparation and 
payload installation. A-32 will hold satellites and release them only when 
launch and flight orders are available, or will hold orders and release 
them only when a satellite enters. For example, if five satellites are 
assembled and are available at three month intervals, and four flight 
orders are ready at 0 time, then each of the first four satellites will move 
through A-32 into A- 19 as it completes A-10. The fifth satellite will 
remain in A-32 untilj a satellite in orbit needs to be replaced; detection of 
a nonrepair able satellite initiates replacement flight and launch orders 
which joins up with the fifth satellite in A-32. Now, if a second satellite 
needs to be replaced, the flight and launch orders for its replacement 
would wait in A-32 until an additional satellite can be produced. 

In A- 19, premate preparation and payload installation, the satellite 
is joined to the Shuttle. In this activity, it is assumed that only one pay- 
load installation can take place at one time. The now- loaded Shuttle 
advances through A- 24, Shuttle assembly, and A-27, prelaunch. Here 



the costs associated with launching the satellite are accumulated. For the 
EOS, table of weight and cost values is input in order to make this calcu- 
lation. For all cases (launch only, resupply, retrieval), cost is a function 
of weight carried up. The loaded Shuttle moves into A- 3 9, launch into 
orbit, where it is subject to a possible random loss which is specified as 
a probability. The actual loss determination is made by a random number 
draw which is compared to the specified probability. If the Shuttle survives 
A-39, it moves into A-45, Shuttle/ satellite disengagement. Here, too,, 
the satellite is subject to possible random loss, as in A-39. At this point, 
the satellite is separated from the Shuttle upper stage (OOS) and they are 
modelled separately. The Shuttle moves through A- 52, return from orbit, 

A- 11, landing /safing, and A- 13, payload removal. Finally, the Shuttle is 
refurbished (not included in this model) and returns to A- 19 to await 
another payload. 

The satellite leaves A-45, moves into A- 65, satellite in orbit, and 
is put into active service. A satellite is comprised of a number of SRU's 
and NRU's, each of which is described by a reliability block diagram of 
series and/or redundant components (such as receivers, transmitters, 
batteries, earth sensors, etc. ). These are turned on by selecting a ran- 
dom number and using the component’s reliability description, failure 
rate (X), and a shape parameter (ft) to calculate a time to failure. All 
SRU’s and NRU’s component failure times are reviewed after these calcu- 
lations and the failure time which is closest to present time is entered as 
the next event. 

Each component is given a severity classification based upon the 
effect its failure would have on the satellite. As failures occur, redundant 
groups of components move into different failure states, depending upon 
the component class. Servicing decisions are made based upon these 
satellite states. 

The mission starts when a prescribed number of satellites comprising 
a constellation are all in orbit and operational. For example, if by the 
time the last satellite of the constellation is activated an earlier launched 
satellite has become inoperative, the mission has not started. The entire 
constellation must be operational simultaneously to commence the mission. 
Although all satellites are alike from the standpoint of hardware (SRU/NRU) 
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configuration, it is possible in the model to specify an operational differ- 
ence for an individual satellite. In an extreme case, one satellite may 
have an SRU with all components turned on while another may have the 
same SRU with all components turned off. 

Whenever the component failure time (i. e. , next event) of a satellite 
in orbit arrives, the satellite is completely reevaluated to determine its 
operational status. There are two types of situations, an SRU component 
failure or an NRU failure, each of which will be explained below. 

Every SRU component failure causes a failure order to be generated 
so that the details of this failure can be evaluated on the ground. The SRU 
which contains the defective component is evaluated for sufficient compo- 
nent redundancy. A standby component is turned on, if available. If this 
component failure causes the SRU to be inoperative, this is noted by a 
decrease in the number of operating satellites, i. e. , change in satellite 
availability. All SRU’s of the satellite are now searched in order to find 
the next expected component failure time (i. e. , next event). A failure 
order leaves A-65 and moves into A- 104, decision action. This activity, 
A- 104, is inserted to allow a time delay for ground evaluation of the data 
(for this study the delay time is set to 0). The failure order moves into 
A- 2, SRU payload flight scheduling, where the pertinent failure data is 
entered in a summary table. After each failure entry, all table entries 
are reviewed in order to determine whether a service flight is required. 

A space servicing flight is initiated in the EOS resupply case when the sat- 
ellite is in one of the following states: 1) the failure of a component or 
SRU causes a satellite to be inoperative or, 2) one additional failure of a 
component in a redundant group would cause loss of the satellite, or, 3) 
either failure or one additional failure (depending upon which input option 
is chosen) of a component would prevent satellite boost/ deboo sting. If 
one of the aforementioned criteria is met, then a service flight order 
moves out of A- 2 into A- 42, replacement SRU, where the required payload 
SRU's are generated. After the SRU payload information- is left in A-42, 
the order moves into A- 30, SRU payload hold/ release, to await replace- 
ment. When the proper SRU‘s for that service flight are accumulated in 
A- 30, the SRU group combines with the failure order and the payload 
moves into A- 19 to load into the Service OOS to go up on an available 
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Shuttle. The Shuttle/ service OOS moves with its load as previously 
described for a satellite launch, except that it moves through A-45 with- 
out a time change and the load does not separate from the service OOS. 

The service OOS and SRU payload go into A- 66, replace SRU in-orbit. 

The service OOS visits each satellite needing repair and all the new SRU's 
are put into the satellites and the old ones are brought aboard the Shuttle. 
When an exchange of SRU's is complete for a satellite, the new ones are 

activated, as previously described for a newly launched satellite, and the 

next new component failure time is determined. If the satellite was inop- 
erative, it is now made operative. This is noted by an increase in the 
number of satellites operable. 

Servicing flights for the EOS are made to either low altitude or high 
altitude depending upon the classification of a component group and how 
many units are failed. High- altitude servicing is performed in the event 
of failure of a Class 2 component group; otherwise, low- altitude servicing 

is performed. 

The Shuttle with the old SRU's moves through A- 52, A- 11 and into 
A- 13. However this time, since there is a returned payload, it is sepa- 
rated from the Shuttle. The Shuttle goes into A- 19 to await another pay- 
load, and the returned payload moves into A- 5, returned payload separation, 
where the failure order is separated from the old SRU's. The payload 
then moves to A-15, where costs of reworking the returned SRU’s are 
accrued based upon their failed components. The returned payload then 
moves into A- 197, collection of returned payloads, where a fixed SRU 
rework cost is accrued. The failure order goes into A-2, SRU payload 
flight scheduling, where it removes all entries pertaining to its replace- 
ment flight since the task is completed. The entries are left in the sum- 
mary table so that in case an SRU replacement payload is lost it can be 

repeated. 

An NRU failure in a satellite causes it to be inoperative; the satel- 
lite cannot be repaired by replacing a unit, therefore, a new satellite 
must be launched. A satellite which becomes inoperative due to an NRU 
failure moves out of A-65 into A- 190, satellite nonrepair failure, and the 
number of operating satellites is decreased. The satellite remains in 
A- 190; however, its flight order, which had previously joined with the 
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satellite in A-32, is now released. The flight order moves into A- 103, 
decision action, the time delay for a ground decision (in this model it is 
set to 0). Next, the flight order goes into A- 2, it examines the component 
failure summary table and removes all SRU entries which are related to 
the nonrepair able failed satellite. After this, the flight order moves into 
A-l, satellite flight scheduling, if there. is a completed satellite ready 
(e. g. , if only four were required for starting a mission but five were man- 
ufactured in the production run), then the flight order will go directly to 
A-32 and proceed as previously described. 

If there is not a completed satellite ready, the flight order generates 
a hardware order which will start the production of a new satellite, as well 
as a launch order. The launch order moves to A-32. The hardware order 
moves into A- 44 and starts the production cycle for the satellite sections. 
In this latter case, the flight order moves in A-32 to await the new satel- 
lite and proceed as previously described. Whenever the need for a new 
satellite comes so late in a mission that its orbital operating time would 
be too short, flight hardware order does not proceed any further than A-l. 

If the retrieved option is chosen, a retrieval order is generated in 
A-l, and sent to A-32, where it mates with the appropriate launch order 
to retrieve the appropriate (failed) satellite. In A- 45 the retrieval order, 
along with the Shuttle, separates from the newly launched satellite. Both 
Shuttle and retrieval order move into A- 67, retrieval, where both mate 
with the failed satellite. The Shuttle and retrieval satellite are separated 
in A- 5, and the satellite moves into A- 15, satellite rework, where all its 
failed components, are reworked. Costs are accumulated here based upon 
components reworked. The reworked satellite then moves into A- 197, 
and eventually to A-32, where it waits for launch and flight orders. 

In the case where a satellite is lost, as in A- 199, satellite lost, the 
flight order is removed from the satellite and the order proceeds in the 
same manner as described for a satellite nonrepair able failure. Eventu- 
ally the time advances to the end of the mission, at which time all operat- 
ing satellites moved from A-65, satellite in-orbit, to A- 193, end of 
mission. 


A- 9 



2. COMPUTER PROGRAM 


The simulation model computer program is a discrete event program, 
one in which items are processed through an activity with definite start 
and finish times. Time starts at 0 and increases from event to event until 
the mission is completed. The events are variable time incremented 
which means that the time of the next event is as it occurs, i. e. a series 
of events may occur at 10, 531. 6, 10, 631. 7, 10, 632. 8, 10, 633. 4, and 
12, 222. 2 hours. As previously mentioned, both hardware and orders have 
substance; they are entities that move their activities. 

No attempt will be made here to explain or show the computer pro- 
gram in its entirety. It is a 7 000- card program composed of a main pro- 
gram and 51 subroutines. However, a simplified logic flow chart of the 
main program will give the essence of the program. 

Figure A-2 shows a very simplified logic flow diagram of the main 
program. This flow chart depicts the movements of the computer through 
the instructions which manipulate the model. This is essentially a driver 
that calls subroutines as it moves from the start through the actions and 
decisions enough times in order to manipulate the model's hardware and 
orders until it reaches the end. 

In summary, as each event is encountered a piece of hardware or 
order is moved from the activity it just finished into the next activity and 
it is rescheduled; the cycle is repeated until there is nothing else to move. 

The following discussion covers each of the 10 numbered rectangles, 
parallelogram and diamonds of the logic flow chart, Figure A- 3. 

L) Input data and initial conditions . The input data to the program 
consists of activity descriptions, hardware/order descriptions, 
SRU/NRU unit descriptions, and timeline analysis. As the 
input data cards are read into the computer, some error 
checking is performed on the most expected keypunch and 
user data inconsistency errors. If an error or a contradiction 
in data is found, then a diagnostic message is printed. A 
set of activity description data cards contain information 
relating to connecting to its input and output activities, activ- 
ity type and identification numbers, a list of descriptors, and 
the initial (0 time) status. The hardware/order descriptions 
establish the condition of all necessary initial (0 time) loca- 
tions, scheduled event time, information relating to hook-up 
with other hardware or orders, and any queueing states. 

The SRU/NRU unit descriptions give the composition of the 
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END 


Figure A-2. Program Logic Flow 


unit in terms of all its components, i. e. , reliability block 
diagram, component reliability descriptors, and component 
cost. 

As an aid to interpretation and review of the input data, a 
printout is made in a narrative form which shows what has 
been read into the computer. The inputted data does not 
contain narrative, it just contains numbers which described 
the data set. The input data format is shown in Figure A- 3. 
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Process Description. | 


MtOGESS 52 *** RETURN FROM ORBIT »»» 

IT IS LOCATED AT POSITION 263 OF THE INTERNAL COMPUTER LIST AREA. 

PROCESS TRANSFORMATION TYPE I HAS 4 DESCRIPTORS. 

I. QQ t 8.00. O.OO. 0.00 . 

REFER TO THE PROCESS EXPLANATION FOR THE MEANING OF THE ABOVE VALUES. 

THE 2 INPUT PROCESSES ARE 39. 45. 

THE l OUTPUT PROCES SES ARE II. 

OUTPUT SCHEME 0 IS USED 
1 ITEMS CAN BE PROCESSED SIMULTANEOUSLY. 

INITIAL LY. THERE ARE 0 ITEMS BEING PROCESSED. 

THE INITIAL PROCESS STATUS IS OPEN 


^(All processes described) 


•••** SHUTTLE/SATELLITE/UNIT DISPOSITION AT START ***** 
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THE SHUTTLE *0002 IS 
THERE IS NO PAVLOAO 

SCHEDULED 

ABOARD 

TO 

LEAVE 

PROCESS 

31 

AT 

0.000 

HOURS. 










THE SHUTTLE *0003 IS 
THERE IS NO PAYLQAO 

SCHEDULED 

ABOARD 

TO 

LEAVE 

PROCESS 

31 

AT 

0.000 

HOURS. 

THE SHUTTLE *0004 IS 

SCHEOULEO 

TO 

LEAVE 

PROCESS 

31 

AT 

0.000 

HOURS. 

THERE IS NO PAYLOAD 

ABOARD 









(All zero time conditions specified) i 

***** sri/npTC~lniT descrTpt’ick ***** 
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1.00CC 

STNCBY 

MTvl 

*CC00C. 

AD ELE 

30000.00 

MFG. 

1C631.02 
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1 . oocc 
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1.00 

*00000. 

ARRAY 

528000.00 

MFG. 

IC691.03 

♦oocccccco. 

loOOOC 
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*caccc. 

HAPN 

10000.00 

MFG. 

SUILC COST 

.0250 MILL ICN D CL LARS 

FACTORS 

MFG. 1. 

29 BUY 1.12 




(All SRU'b and/or NRU's listed) 

Figure A-3. Standard Input Data Format — Satellite Mission 
Life Cycle Cost Simulation Model Computer 
Program 
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Since the expected inputs can be extensive, attempts are 
made to keep the amount of computer memory used to a 
minimum. The various activity types are of different lengths 
in terms of computer words; therefore, it is most economi- 
cal to store this in a packed fashion. For this reason, the 
location of a specific data must be accessed by formula 
within an activity. In order to get the quickest transfer from 
one activity to another, the input and output activity identifi- 
cation numbers are converted to relative computer locations 
and stored with the other activity descriptors. As an assist 
for the user, it is not necessary to numerically order the 
activity identification number within the input data card deck. 
During this input phase all the starting values are initialized. 

2) Any item awaiting last event ? As the program starts manip- 
ulating the model, instances will occur in which, the hardware/ 
order must wait for a future event whose time may not be 
predictable in advance. Therefore, the item must wait and 
any last event must be checked against waiting items to see 

if the event was the one which was being waited on. For 
example, the only Shuttle in A- 19 (see Figure A-l) may be 
having a satellite put onboard and an SRU payload may be 
ready to go onboard a Shuttle. The SRU payload must wait 
until another Shuttle arrives or this Shuttle makes its round 
trip (if it happens to be the only one). The check for this 
type of situation is made here. Whenever the last event 
occurrence does not release awaiting item, the program 
goes for the next event. A released waiting item becomes 
the next event, thus by- pas sing 3) and 4), 

3) Find next scheduled event . The time of the next event and 
the activity location at which it is located is found. 

4) Any more scheduled events ? When there are no more sched- 
uled events the mission simulation will proceed to a finish, 
otherwise it continues. 

5) Find, next process . The location of the next activity is found; 
This can be a single choice, such as the Shuttle going from 
A- 19 to A-24. It can also be one of several paths, such as 
an order leaving A- 2, in which case the correct path depends 
upon the characteristic (type of contained information) of the 
order. Another situation could be the move from A-39 where 
the Shuttle can go to A-45 to A- 199, depending on the value 
of a random number. 

6) Can enter next process ? There are instances when the next 
activity cannot accept the item waiting to enter. This situa- 
tion is discovered by interrogating the internal state of the 
next activity. In the Shuttle /payload example described in 
2), the SRU payload gets into the await status through this 
processing. The SRU payload found only one Shuttle and that 
was being loaded, therefore, it went into an await so as to 
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let the next event come up. Eventually some future next event 
would be the one for which the SRU payload was waiting. If 
entry is unobstructed, the item moves on. 

7) Exit from last process . Prior to the item leaving the current 
activity for the next activity, the status of the current activ- 
ity must be reset to account for the leaving of the item. 

Thus, another item at a future next event will see the correct 
status of the activity when it interrogates as described in 6). 

8) Put item through process . The next activity now becomes 
the current activity, the entering item is set into the activity 
and the proper transformation is made with a scheduled com- 
pletion time. 

9) Printout events as required . As events take place, any record 
of the details which have transpired are printed out or saved 
for future summarization. This completes the main loop of 
instructions. 

10) Printout summary of simulation . When the simulation is 
completed, the results which best describe the happenings 
are printed. A concise selection of the most descriptive data 
is outputted, because data from the total number of events 
are great in volume and unwieldy to interpret. (See Fig- 
ure A- 4. ) 

The simplified logic flow chart depicts a single simulation of a mis- 
sion. The simulation is a (dynamic) Monte Carlo type; therefore, to 
observe the variations in the measured parameters of the mission system 
many simulations are made. The logic flow chart would be modified for 
many simulations by looping up to initial conditions instead of printing out 
a summary. This printout would be made after a significant number of 
simulations. In this case, the essential events (see 9)) for only one mis- 
sion are printed out, since a printout for many missions would be huge 
(several hundred pages). 
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***** 6VA2LA0IL 8TY ***** 
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.14 

.15 . 

15 

.17 

. 19 

.23 

.19 

.21 

.23 

2_2_ 

23 24 

_Z5_ 

26 

27 

_2 9„_23L 

Jl. 

12_ 

__33_. _ 

3iL_ 

35- 

-25 

„iL 

38 

_35- 

... 

OC 

0.00 0.00 

0.00 

0. CO 

C.OG 

O.OC 0.00 0,00 

0. OC 

0.00 

0.00 0. 

cc 

CiOO 

0.00 

0.00 

0.00 c.oc 

o,M_ 

42 

4 3 44 

45 

46 

47 

48 49 50 

51 

52 

53 

54 

55 

56 

57 

5 1 

5S 

60 


THE MIN. NUMBER OF SHITTLE LAUNCHES REQUIRE!) FOR A MISS ICN IS 2.00 


THE AVERAGE NUM BER OF SHUTTLE LA UNCHES F EQUIREC FOR A MISS ION IS 7jJ.8 

THE PAX. NUMBER OF SHUTTLE LAUNCHES REQUIREO FOR A M1SSICN IS 14.00 
( loITaltituoe LAUNCMES~PER MISSION 


MINIMUM - 

1.C0 



AVERAGE » 
MAXIMUM « 
STO DEV •> 

3 .98 
8.00 
1.67 



\ 

I high altitude 

1 

LAUNCHES PER PI S3 ICN 


' 

MINIMUM a 
AVERAGE a 
MAXIMUM « 

0.00 

3.90 

9.00 



i STO DC V » 

1.77 




Figure A**4 0 Standard Output Data Format — Satellite Mission 
Life Cycle Cost Simulation Model Computer 
Program 
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***** SERVICE FLIGHT 1NITIAT1CN STATISTICS ***** 


THERE IS AN AVERAGE OF 6.85 SERVICE FLIGHTS PER MISSION 

1 PQ.PQ PERCENT MERE PUS T O AN SSL REACHING A MANDATORY STATE 
0.00 PERCENT HERE IN STATE 5 

0.00 PERCENT HERE IN STATE 6 

25. U PERCENT MERE IS STATE 7 

IT. 94 PERCENT HERE IN STATE 6 

56.93 PERCENT HERE IN STATE 9 


*** SRII REPLACEMENT PER SERVICE FLIGHT DISTRIBUTION **• 


BOX EOUI 

1 

2 

3 

A 

5 

6 

OCCURNC 

39 

382 

197 

59 

8 

C 

NC AM 

.10 

1.00 

.52 

.15 

• C2 

0. CO 

CUM 

>C6 

.61 

.90 

.99 1.00 

l.CO 

BOX EOUI 

1 

2 

3 

A 

5 

6 


- • 



MINIMUM = 
_ AVERAGE = 

l.OC 

?.A4 

- - - 

1_ 

MAXIMUM * 
MEDIAN « 
MODE - 

5.00 

2 .00 
2.00 

' 



STANDARD DEVIATION * 

.78 

*** SKU MODEL S PEtaOP. KEC *** 



SRU _MOD 0 _ 1. 

JL 3 A 

. 5 jJt_ 

7 . i} s 1C a 12 

.13 14 

OCCURNC 0 79 

89 22£ 373 

6E5 0 

0 0 C C 170 0 

sit o 

- -BAUB.. £UBO_aL£. 

—tSl5 «J3 ,U_ 

.A1 C . G 0 0. 

00 0.00 O.OC O.OC .10 0.00 

.03 C.00 

SRU MOD 0 1 

2 3 A 

5 6 

7-6 9 10 11 12 

13 1A 



***** SATELLITE SERVICE VISITS ***** 


r 

WEIGHT FOR 

1 SATELLITES 



■ 1 

UNI RUM » 

232.90 




AVERAGE * 

151A.25 




MAXIMUM » 

2356.90 




STD OEV » 

229. A3 



— 






»** REPLACEMENT SATELLITES MISSION FRECUENCY DISTRIBUTION *** 


SATELLI T 012 

OCCUR NC 97 ~3 <f 

NORM 1.00 .03 0.00 

CUM .97 l.OC 1.00 


SATELLIT 012 






MINIMUM * 

0.00 






AVERAGE » 

,Q3 

1 




MAXIMUM - 

1.00 





MEDIAN - 

0.00 
c. 00 

P* 



mm 

mam- ' stamomo mtuiim* 

■ M 
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*** MISSION COST (MILLIONS) ••• 



***** ACTIVITY COST SUMMARY 


10 NAME /QE SCR I PTJCN 

15 SAU REWORK' _ 

_ZT_ LAUNCH 

*4 SPACECRAFT ECUlP. MFC 
••••ACTIVITY TOTAL 


START FINISH . 
HRS • HR* • 


COST (MILLIONS Of OOLLARS) 

MIN AVG MAX STD DEV 


11.61 A 11. *63 23.228 

22.681 557ci9 FooTm 4~ 



units lseo to service satellites 


NC,„ RE Q. 0 l__2 3. 4_ 5 6 7 8 _ _S 

OCCURNC 1 4 10 30 26 20 3 3 l 0 

NORM .03 .13 .33 1.0 0 .93 .47 .10 .10 *03 <K00 _ 

CUN .01 .05 .15 .45 .73 .43 .46 .44 1.00 1.00 


_K0, ._R£fi_ 


o L l 1 4 a_._ 


_T 8 9 

MINIMUM 

— - ~ 

MAXIMUM. 

MEDIAN 
“ NODE 

STANDARD DEVIATION 


Figure A-4, Standard Output Data Format — Satellite Mission 
Life Cycle Cost Simulation Model Computer 
Program (Continued) 
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APPENDIX B 

REPRESENTATIVE MISSION SIMULATION FOR 
LAUNCH-ONLY SHUTTLE MODE 
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4 44 4 4 ** 4 * 44 * 4*44 * 4* 4 * 4*4 *44 * ***44 

* SAT ELL I T£ LIFE CYCLE COST MCDEL* 

4*44 *44 * *4*4 4 4*4 *4**44 44 4**444 444 



r 


DATE: 09/ 12/14. 


RON D£ SCR I FTION :EG S - LAUNCH 0 NLY » NOM I KM , PA Y LOAD A,1 R 0. CEL A Y 


NUMBER OF SIMULATIONS: 


ICC 


FAILURE RATE K FACTOR: l.OCG 

( 1 NCLUOEO IN PRINTED MT8F VALUES! 
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***** PRCCS5S DESCRIPTION 


***** 


PROCESS " 1 *** SAT EL LIT? FLIGHT SCHEDULING *** 

IT IS LOCATED AT POSITION 161 OF THE INTERNAL COMPUTER LIST AREA. 

PROCESS TRANSFOPMAJION TYPE 28 HAS 21 DEJSCRIPJQPS. __ 

1 .00 , ““lYoo", 0.00, 730 • CC , 1.00, 1.00, 0.00, 14 . 00 , 0.00, 

O.OC, *99999.00 , *99999.00, O.CO, 0.00, 0.00, 0.00, 0.00, 1.00, 

1.00, 0.00 , O.CO, 

REFER TO THE PROCESS EXPLANATION FOR THE LEANING OF THE ABOVE VALUES. 

THE 3 INPUT PROCESSES ARE 5, 2, 79, 

THE 3 CUT FUT PROCESSES ARE 2 2, _ -1_,_ 44 * 

CUT P L t SCHEM E 15 IS LSED 
♦0 ITEMS CAN BE PROCESSED SIMULTANEOUSLY. 

INITIALLY, THERE ARE 0 ITEMS BEIN C- PR OCESSED. 

THE INITIAL PROCESS STATUS IS OPEN 


P P OC E SS 2 *** SR U F E PLACEMENT S C HE DU LI N G 4 ** 

IT IS LOCATED AT POSITION 72 OF THE INTERNAL COMPUTER LIST AREA. 

PROCESS TRANSFORMATION TYPE 39 HAS 11 DESCRIPTORS. . 

98 .OC, 6.6 J, O.CO, +99999. CO, 4.00, *99999.00, 499999.00, 

4.00, 0.00 , 

REFER TO THE PROCESS EXPLANATION FOR THE MEAN ING JjF THE ABOVE VALUES . 

THE 3 INPUT PROCESSES APE 104, 1C3, " 42, 

THE 3 CUT FUT PROCESSES ARE 42, 30, It 

CUTPUT SCHEME L3 IS LSED .1 

*0 ITEMS C A N 8 E PROCES $ £ 0 SIMULTANEOUSLY. 

INITIALLY, THERE ARE C ITEMS BEING PROCESSED. 

THE INITIAL PROCESS STATUS IS OPEN . .. .. 


#99 999 .00, 


499999.00 


, 


PROCESS 3 4** SATELLITE CHECKUUT „ *** 

IT IS LOCATED AT POSITION 366 OF THE INTERNAL COMPUTER LIST AREA. 
PROCESS TRANSFORMATION TYPE 1 HAS 4 DESCRIPTORS. 

1.00, 72.00, 0.00, O.CO, 

REFER TO THE PROCESS EXPLANATION FOR THE MEANING Of THc ABOVE VALUES • 
THE 1 INPUT PROCESSES APE 5, 

THE 1 CUT FUT PROCESSES ARE 22, 

CUTPUT SCHEME 6 IS LSFO ' 

10 ITEMS CAN BE PROCESSED SIMULTANEOUSLY. 



ORIGINAL PAGE IS 

OF POOR QUALITSf i 


INITIALLY, THE PE ARE C IT FMS BEING PkCCES 5FO. 
TH fc INITIAL PRCCESS ST AT US IS OPEN 


PFOCESS 4 *** SRU RETURN CHE CKO L T ***”' 

IT IS LOCATED AT POSITION 13 OF THE INTERNAL COMPUTER LIST AREA. 
PRCCESS TRANSFORMATION TYPE 1 HAS 4 DESCRIPTORS. 
l.OC , 72.00 t 0 .00, 0. CO, 

REFER TO THE PROCESS EXPLANATION FOR THE MEANING CF THE A0GV E VALUES 
THE 1 INPUT PROCESSES ARE 5, 

THE 1 CUT PUT PROCESSES ARE 30, 

OUTPUT SCHEME 0 IS USED 

1 ITEMS CAN 86 PROCESSED SIMULTANEOUSLY, 

INITIALLY, THERE ARE C I f E MS BEING PR C CE S $ ED 
THE INITIAL PROCESS STATUS IS OPEN 


PFOCESS 5 _*** PAYLO AC RETURN SEPARATION *** 

IT IS LOCATED AT POSITION 2 8 OF THE INTERNAL COMPUTER LIST AREA. 
PROCESS TRANSFORMATION TYPE 25 HAS 1 DESCRIPTORS, 

W -- ■ O.OC, ■ - ' 

FEFER TO THE PROCESS EXPLANATION FOP THE MEANING CF THE ABOV^ VALUES. 

THE 1 INPUT PROCESSES ARE 13, 

THE 8 CUTFUT PROCESSES ARE 1, 3, 3C, 4, 2, 15, -i, 

CUT P UTS C HEM E 1 6 IS USED 
*0 ITEMS CAN BE PROCESSED SIMULTANEOUSLY. 

INITIALLY, THERE ARE C ITEMS BEING PRCCESS ED. 

THE INITIAL PRCCESS ST AT US IS OPEN 



PFOCESS 10 *** SATELLITE ASSEMBLY/TEST *** 

IT IS LOCATED AT POSITION <f91 OF THE INTERNAL COMPUTER LIST AREA. 

PROCESS TRANSFORMATION TYPE 33 FAS 10 DESCRIPTORS, ’ 

’ * 0,00, l.co, 5.00, 0.00, 0.00, O.QC, 

C . 0 c , 

REFER TO THE PROCESS EXPLANATION FOR THE MEANING OF THE A 00 VE VALU C S 
THE 1 INPUT PROCESSES ARE 44, * 

THE 1 CUTPUT FPOCESSE S ARE 32, 

CUTPL7 SCHEME 0 IS USED 
*0 ITEMS CAN tiE PROCESSED SIMULTANEOUSLY. 

INITIALLY, THERE ARE C ITEMS fi 6 1 N C PR CCE S S ED • 

THE INITIAL PROCESS STATUS IS OPEN 


0 . 00 , 



PROCESS 11 *** L ANOI NG/SAFING 

IT IS LOCATED AT POSITION 351 Of THE INTERNAL 


. *** 

COMPUTER 


LIST AREA 


DESCRIPTORS. 
O.CG, 

FOR THE MEANING 


r 


"PROCESS TRANSFORMATION TYPE 1 HAS 
1.00, 9.60 « 0*00, 

_ REf E P TO THE FRO CESS EXPt AN ATI ON 
'THE INPUT PROCESSES ARE 52, 

THE 1 CUT PUT PROCESSES ARE 13, 

OUTPUT SCHEME 0 IS L SED 

5 ITEM S C AN BE PROCESSED SIMULTANEOUSLY. 
INITIALLY, THERE ARE 0 ITEMS BEING PROCESSED. 
THE INITIAL PROCE SS STATUS I S OPEN ^ 


OF THE ABOVE VALUES 


PROCESS 13 * + * PAYLO AD REMOV AL/ S HUTTLE MAINTEN* * **__ 

| IT TS TOC A TED AT POSITION 3 32 OF THE INTERNAL COMPUTER LIST AREA. 

PROCESS TRANSFORMATION TYPE 34 HAS 7 DESCRIPTORS. 

j 1.00, 60.80, 0. QOt_ 1* CO, 1 0.0 Ot__ 9* 99 * 

• REFE R ' T o"* the' PR 0 C E SS EXP LAN AT ION FOR THE MEANING OF THE ABOVE VALUES. 

THE 1 INPUT PROCESSES APE 11, 

m - • the T CUT PUT PR OCESSES ARE " ” 1 9, „TTi - - — 

1 t OUTPUT SCHEME 11 IS USED 

1 ITEMS CAN BE PROCESSEO SIMULTANEOUSLY. 

3 INITIALLY, THERE ARE 0 ITEMS BEING .PROCESSED* 

" — The initial process' st atus is c ipen 


PROCESS 15 *** S RU REWORK *** 

IT IS LOCATED AT POSITION 5^-7 OF THE INTERNAL COMPUTER 
PROCESS TRANSFORMATION TYPE 46 HAS 4 DESCRIPTORS. 

1.0 0, * 5 599 9.00 ♦ 0.00, O.CC, 

REFER to the process explanation for the meaning oh the 


THE 1 INPUT PROCESSES APE 5, 

TH E I CUT PUT PROCESSES ARE ~ 1 r 
OUTPUT SCHEME 0 IS LS P D 
♦0 ITEMS CAN BE PROCESSED SIMULTANEOUSLY. 
INITIALLY, THERE APE C ITEMS BEING PROCESSED. 
THE INITIAL PROCESS STATUS IS SPECIAL 


LIST AREA. 


AbOVE VALUES . 


0 .00 » 


PROCESS 19 


*** PREMATE PREP/PAYLCAD INSTALL 


4 


IT IS LOCATED AT POSITION, 2 03 _OF THE_ INTERNAL COMPUTER LIST AREA. i_ 

PROCESS TRANSFORMATION TYPE 32 HAS 3 DESC PIPTGRS. 

I.OOf 7 3 0.00 , 0.00, O.COf 0.00 1 0.00, 0.00, 0.00, 

REFER TO THE PROCESS EXPLANATION FOR THE MEANING CF THE ABOVE VALUES. 

THE 3 INPUT PROCESSES' ARE 13, 22, 31 , " ” 

THE 1 CUT PUT PROCESSES ARE 24, 

CUTPUT SCHEME 0 IS USED 
5 ITEMS CAN BE PROCESSED SIMULTANEOUSLY. 

INITIALLY, THERE ARE C ITEMS BEING PROCESSED. 

THE INITIAL PROCESS STATUS IS SPECIAL . 


PROCESS 24 .* + * SHUTTLE ASSEMBLY ' *** 

IT IS LOCATED AT POSITION 331 OF THE INTERNAL COMPUTER LIST AREA. 
PROCESS TRANSFORMATION TYPE l HAS 4 CESCRIPTOPS. 
l.OCt 0.00 , 0.00, O.CC, 

REFER TO THE PROCESS EXPLANATION FDR THE MEANING CF THE ABOVE VALUES.. 
THE 1 INPUT PROCESSES APE 19, 

THE 1 CUTPUT PROCESSES ARE 27, 

CUTPUT SCHEME 0 IS USED 
l ITEMS CAN BE PROCESSED SIMULTANEOUSLY. 

INITIALLY, THERE ARE 0 ITEMS BEING PROCESSED. 

THE INITIAL PROCESS STATUS IS OPEN 


PROCESS 27 *** LAUNCH *** 

ACTIVITY COST T RAN SPUR MAT I C N 6 H A S 13 DE S C R I P TOR $ . 

1300*. 00, 264.66, 2200.00, 890. Cl, 32CO.OO, 260.00, 3200.00, 1113.64, 3200.00, 

2 80.00, 6000.00 , 211 3 .64, 6CC0.CC, 

REFER TO THE PROCESS EXPLANATION FOR THE MEANING CF THE ABOVE VALUES. 

IT IS LOCATED AT POSITION 396 OF THE INTERNAL COMPUTER LIST AREA. 

PROCESS TRANSFORMATION TYPE 1 HAS 4 DESCRIPTORS. 

1.0 0, 0.00 , 0.00, ‘ O.CC, 

REFER TO THE PROCESS EXPLANATION FOR THE MEANING CF THE ABOVE VALUES. 

THfc l INPUT PROCESSES ARE 24, 

THE I CUTPUT PROCESSES ARE 39, 

CUTPUT SCHEME 0 IS USED 
1 ITEMS CAN BE PROCESSED SIMULTANEOUSLY.; 

INITIALLY, THERE- ARE C I^EMS BEING PROCESSED. 

THE INITIAL PROCESS STATUS IS OPEN 
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PROCESS *0 *** SP U P AYLOAD HCLP/R ELE ASE,_ _*** 

IT IS Toe A TEoTT P OSlTf IJN 98 OF THE INTERNAL COMPUTER LIST AREA. 

PROCESS TRANSFORMATION TYPE AO HAS 2 DESCRIPTORS. 

REFER ^TO~TH£ PROCESS EXP LAN AT ION FOR THE MEANING OF THE ABOVE VALUES. 

THE 1 INPUT PROCESSES ARE 42, 

THE 1 CUT PUT PROCESSE S ARE l-9t „ — — - - 

OUTPUT SCHEME 
*0 ITEMS CAN BE 

INITIALLY, _ 

THE INITIAL PROCESS ST ATUS IS OPEN 


2 IS LSED 

PRQCES SEO SIMULTANEOUSLY. 

THERE ARE C ITEMS B EING PR CCES S E D •_ 


P F GC ESS 31 *** DUMMY INSERT SHUTTLES *** . _ .dca 

IT IS LOCATED AT POSITION 224 OF THE INTERNAL COMPUTER LIST AREA. 

PROCESS TRANSFORMAT ION T YPE 1 HAS __ 4_ C E SC PI PJOPS . _ _ _ 

■ —Q 66, -o.oo » “0.66, —o.cc, 

refek to the process explanation for the leaning of the above values 

TH E l INPU T PROCESSES ARE -l.f — - - 

the 1 CUTFUT PROCESSES ARE IS, 

OUTPUT SCHEME 0 IS USED 

4 ITEMS CAN' BE PRQCES SEP SIMUL TANEOUSLY. ..... 

i NlflALLY V TH E fiT ARE 4 IT E MS BEING PR CCES SEO. 

THE INITIAL PROCESS ST ATUS IS CLOSED 


0 . 00 . 

CF THE 


PROCESS 3? SATELLITE HU LD /RE LEASE *** 

IT IS LOCATED AT POSITION 512 OF THc _ INT ERNA L COMPUTER 
'■ PR eels s’ TR ANSF CP MAT ION TYPE 3 5 HA S 5 0 ESC FI PT ORS. 

0.00. 0.00 , 0.00, o.cc, 

REFER TO THE FRO CE SS E XP LAN AT ION FOR THE MEANING 
THE 3 INPUT PROCESSES ARE It 1°» 2, 

THE 1 CUTFUT PROCESSES ARE 19, 

OUTPUT SCHEME . 2_ I S l S ED . 

0 if € MS C AN BE PROCESSED 5 IMULTA N E OU St Y • 

INITIALLY, THERE APE 0 ITEMS BEING PROCESSED. 

THE INITIAL PROCESS STATUS IS OPEN 


LIST .AREA 


ABOVE VALUES 


PFOCESS 3° LAUNCH INTC ORBIT 

IT IS LOCATED AT POSITION 239 OF 
PROCESS TR ANSF QFMAT ION TYPE 33 HAS 


the INTERNAL COMPUTER 
9 DESCRIPTORS. 


LIST AREA 



1.0 0, .00 , 0 ... QO , I . CO.t 0.00, o .00,. 

""REFER TO THE PROCESS EXPLANATION FQP THE HE AN ING CF THE ABOVE VALUES 
THE 1 INPUT PROCESSES AR C 21* 

TH£_ 5 OUTPUT PROCESSES ARE 1 S <5 , 5 2 , 4 5 , 4 .5 , A 5 , 

Output scheme 10 is used 

l ITEMS CAN BE PROCESSED SIMULTANEOUSLY. 

initially, there ape c items being PROCESSED,. 

the Tnitia! process “"status is GP p N 


IT IS 


42 " *V* SPU R EPLACEMENT *** 

LOCATED AT POSITION 530 OP THE INTERNAL COMPUTER LIST AREA. 


PROCESS TRANSFORMATION TYPE 37 HAS_ 5 DESCRIPTORS. 

1.00, .00 , 0 . CO , -I. CO, o.oo, 

REFER TO THE PROCESS EXPLANATION FOR THE MEANING OF THE ABOVE VALUES 


THE 1 INPUT PROCESSES ARE „ J , 

THE 2 OUTPUT PROCESSES ARE 30, 2, 

OUTPUT SCHEME 14 IS USED 
*0 ITEMS CAN BE PROCESSED SIMULTANEOUSLY. 

M INITIALLY, THERE ARE C ITEMS BEING. -PRC CESS ED* 
i THE INITIAL PROCESS STATUS IS OPEN 

-v| 


2 , 00 , 


0 . 00 , 


PROCESS 44 *** SPACE CRAFT EQUIP. MFG *** 

ACTIVITY CCST TRAN SPUR MAT I CN 5 HAS 2 DESCRIPTORS. 

2005.00, .4V , * _ . 

REFER TO THc PROCESS EXPLANATION FOR THE MEANING OF THE ABOVE VALUES. 

IT IS LOCATED AT POSITION 465 OF THE INTERNAL COMPUTER LIST AREA. 

PROCESS TR ANSF CRMATIG'N TYPE 37 FAS 12 DESCRIPTORS. 

l.OG, .00 , 0.00, 8.CC, 1*00, 2.00 , 3.00, 

11.0 0, 1 3.00 , 21 .00, . 

REFER TCI THE PROCESS EXPLANATION FOR THE MEANING OF THE ABOVE VALUES. 

THE 1 INPUT PROCESSES AFT I, 

THE 1 CUT PUT PROCESSES ARE 10, 

CUT P L T SCHEME 0 IS US c O 
*0 ITEMS CAN BE PROCESSED SIMULTANEOUSLY. 

INITIALLY, THERE ARE 0 ITEMS BEING PROCESSED. 

THE INITIAL PROCESS STATUS IS OPEN 


PROC ESS 45 * * * SPLIT LEVS ATE L L I T t OISE (VGA CEMENT *** 

IT IS LOCATED AT POSITION ?79 Of THF INTERNAL COMPUTER LIST A R A . 


0 . 00 , 


5.00, 



PROCE SS Tft ANSFQRMATIQN TYPE 33 HAS 10 CE SCPIPT ORS . _ __ . — — 

l.oo* .00* 0.00* 2. CO, 0.00, 0.00, 3.00, 0.00* 0.00, 

0 . 00 , 

REFER TO THE PROCESS EXPLA NATION FOR THE LEANING OF THE ABOVE VALUES* . — 

THE 1 INPUT PROCESSES ARE 39, 

THE 9 CUTPUT PROCESSES ARE 52, 191, 152, -1, 192, 191,. 52, 65, 66, 

OUTPUT SCHEM E 10 IS l$EO_ „ 1 

T ITEMS CAN BE PROCESSED SIMULTANEOUSLY. 

INITIALLY, THERE ARE 0 ITEMS BEINO PRCCESSED. 

THE INITIA L PROCESS S TAT US IS OPEN 


PFOCESS 52 » *» RETU R K FRCM ORBIT ♦*» 

IT IS LOCATED AT POSITION 263 OF THE INTERNAL COMPUTER LIST AREA. 
PROCESS TR ANSFORMATION TYPE 1 HAS 4 DESCRIPTORS. 

i.OOj 8. 00 i O.OO t 0 . C 0 , 

REFER TO THE PROCESS EXPLANATION FOR THE MEANING OF THE ABOVE VALUES. 
THE 2 INPUT PROCESSES APE 39, 45, 

THE 1 CUT RUT PROCESSES ARE . U,_ . __ 

OUTPUT SCHEME 0 IS IS ED 
1 ITEMS CAN BE PROCES SED SIMULTANEOUSLY. 

w INITIALL Y, TH£T*C A_RE 0 ITEMS BEI NG P ROC ESSED. 

^ ' THE INITIAL PROCESS ST ATUS IS OPEN 


PPOC ESS 6 5 ' _ * * * S ATFL L ITE IN ORB I T *** 

IT IS LOCATED AT POSITION 126 OF THE INTERNAL COMPUTER. LIST AREA. 

PRCCESS TRANSFORMATION TYPE 36 HAS 10 DESCRIPTORS. 

67600.00, 0.00 Y" 0.00, T. CO, 1.00, 0.00 , 6.00, 0.00, 0.00, 

o.oc, 

REFER JO THE PRJJCESS EXPLANATION FOR THE MEANING €F THE ABOVE. VALUES. 

THE 1 INPUT PROCESSES ARE 4 5 , 

THE 4 CUTPUT PROCESSES ARE 65, 190 , 193, 104, 

CUTPUT .SCHEME 12 IS LSEO _ .. - - — 

1 ITEMS CAN BE PROCESSED SIMULTANEOUSLY. 

INITIALLY, THERE ARE 0 ITEMS BEING PRCCESSED. 

THE INITIAL PRCCESS STATUS IS OPEN 


PROCESS 66 *** REPLACE SRU IN SPACE *** 

IT IS LOC A TED At POSIT ION 4 7 OF THE -INTERNAL COMPUTER LIST ARtA • 
PROCESS TRANSFORMATION TYPE 2 7 HAS 2 DESCRIPTORS. 



o Q 
*4 trt 


.hd..Q 



_ .0 O r 6 5 • 00 j 

REFER TO THE FRO CESS EXPLANATION FOR THE MEANING CF TH = ABOV^ VA LUFS 
THE 1 INPUT PROCESSES APE 45, 

THE 1 CUT PUT PROCESSES ARE 52, 

OUTPUT SCHEME 0 IS LS c O 
! ITEMS CAN BE PROCESSED S IMULTAN ECUS LV . 

INITIALLY, THERE ARE C ITEMS BEING PROCESSED. 

THE INITIAL PROCESS STATUS IS OPEN 


79 


ggPFOCESS 

IT IS LOCATED 


*** GENERAL ORDER INSERTION *** 

AT POSITION 562 OF THE INTERNAL COMPUTER LIST AREA. 
PROCESS TRANSFORMATION type 1 HAS 4 DESCRIPTORS. 

0.00, 0.00 , 0.00, O.CO, 


REFER TO TH? PROCESS EXPLANATION FOR THE MEANING CF THE ABOVE VAUJ-S 
THE 1 INPUT PROCESSES APE -1, 

THE 1 CUT FUT PROCESSES ARE 1, 

OUTPUT SCHEME 0 IS USED 
1 ITEMS CAN BE PROCESSED SIMULTANEOUSLY. 

INITIALLY, THERE ARE I ITEMS BEING PROCESSED. 

W THE INITIAL PROCESS STATUS IS CLOSED 


PROCESS I C3 *** DECIS ICN MAKING ACTIVITY *** 

IT IS LOCATED AT POSITION 150 OF THE INTERNAL COMPUTER LIST AREA. 
PROCESS TR ANSFCPMAT10N Type l HAS 4 C E SC R IPTOF S • 
l.OC, 0*00 , J* GO , O.CO, 

REFER TU THE PROCESS EXPLANATION FUR THE MEANING CP THE ABOVE VALUES 

THE 3 INPUT PROCESSES ARE 19 0, ISl, 190, ~ 

THE 1 CUT FUT PROCESSES ARE 2, 

OUTPUT SCHEME 0 IS LSED 
♦O' ITEMS CAN BE PROCESSED S IMU L TA N ECUS L Y . 

INITIALLY, THERE APE C ITEMS BEING PROCESSED. 

THE INITIAL PROCESS STATUS IS OPEN 


PROCESS 1 C 4 ♦♦♦ORBITAL U F £k . PYL C *** 

IT IS LOCATED AT POSITION 111 L'F THE INTERNAL COMPUTER LIST AREA. 
PRLCESS TRANSFORMATION TvP£ i ha S 4 DESCRIPTORS, 
l.OC, 0.00 , 0.00., O.CO, 

REFER TO THE PROCESS EXPLANATION FUR IMF MEANING CF TH c AbOV^ VALUES 
THE 1 INPUT PROCESSES ARE 65, 
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THE ?. CUT PUT PROCE SSES ARE 2, 

OUTPUT SCHEME 6 IS USED 
*0 ITEMS CAN BE PROCESSED SIMULTANEOUSLY. 
INITIALLY, THESE ARE C iji MS being PROCESSED. 
THE INITIAL PROCESS ST AT US IS OPEN 


PROCESS 190 *** FAILURE SATELLITE IN CRB IT *** 

IT IS LOCATED AT POSITION 451 OF THE INTERNAL COMPUTER LIST AREA. 
PROCESS TRANSFORMATION TYPE 29 HAS 1 DESCRIPTORS. 

5.0 C, **~ : ‘ 

REFER TO THE PROCESS EXPLANATION FOR THE MEANING OF THE ABOVE VALUES. 
THE 3 INPUT PR OCE SSES ARE 65, -1, -1 , 

THE 1 CUT PUT PROCESSE S AR E 10 37 
OUTPUT SCHEME 0 IS USED 

*0 ITEMS C AN 3 E PRCCcS SED SIMULTANEOUSLY. 

IN I tTaLLY, THERE ARE* C ITEMS BEING PROCESSED. 

THE INITIAL PRCCESS STATUS IS OPEN 


PROCESS IS! *** SATELLITE LOST DISENGAGEMENT *** 

IT IS LOCATED AT POSITION 42 5 OF THE INTERNAL COMPUTER LIST AREA. 

" PROCESS TR ANSFORMATION TYP E 29 HAS 1 DESC F IPTORS. 

2.0 C , 

REFER TO THE PROCESS EXPLANATION FOR THE MEANING OF THE ABOVE VALUES. 
THE 1 I NPUT PROCES SES ARE 4 *5 , 

THE 1 CUT PUT PROCESSES ARE 103, 

OUTPUT SCHBTE 0 IS LSFD 
' *0 ITE MS CAN 3 E PROCE S SED S IMUL TAME CUS L Y . 

INITIALLY, THERE ARE 0 ITEMS BEING PROCESSED. 

THt INITIAL PRCCESS STATUS IS OPEN 


PROCESS 152 *** SHUTTLE LCST Cl S ENGAGEMENT *** 

IT IS '‘‘LOCATED' ""AT” POSITION 30 e OF THE INTERNAL COMPUTER LIST AREA. 
PROCESS TRANSFORMATION TYPE 29 HAS 1 DESCRIPTORS. 
l.OC, 

REFER TO THE PROCESS EXPLANATION FOR THE MEANING CF THE ABOVE VALUES. 
THE 1 INPUT PROCESSES APE 45, 

THE 1 CUT PUT PROCESSES ARE -1, 

OUTPUT SCHEME 0 IS ISEO 
*0 ITEMS CAN BE PROCESSED SIMULTANEOUSLY. 


CO 
*3 W 


O 

o 

w 


o 



' INITIALLY, THSRF ARc C IT E NS BEING PROCESSED*. 
THE INITIAL PROCESS STATUS IS C PEN 


PROCESS 193 *** END OF MISSION +** 

IT IS LOCATED AT POSITION 437 OF THE INTERNAL COMPUTER LIST AREA. 
PROCESS TRANSFORMATION TYPE 29 HAS 1 DESCRIPTORS. 

7 . 0 C y 

REFER TO THE PROCESS EXPLANATION FOR THE MEANING OF THE ABOVE VALUES 
THE 3 INPUT PROCESSES ARE 65, -It -It 
THE 1 OUTPUT PROCESSES ARE -1, 

OUTPUT SCHEME 0 IS USED 
*0 ITEMS CAN BE PROCESSED SIMULTANEOUSLY. 

INITIALLY, THERE ARE 0 ITEMS BEING PROCESSED. 

THE INITIAL PROCESS STATUS IS OPEN 


PROCESS 197 *** COLLECT ALL SRU RETURNS *** 

J T I S__LQC A TED _AT _POSI T ION 6C OF JHE INTERNAL COMPUTER LIST AREA. 

W " PRCCE S S TR A N SF 0 PM A T I UN TYP T iT HAS T C ESC P I pf 0 RS , " 

^ 7.0C t 

^ REFER TU THE PROCESS EXPLANATION FOR THE MEANING GF THE ABOVE VALUES 
THE I INPUT PROCESSES ARE 5, 

THE 1 OUTPUT PROCESSES ARP -1, 

OUTPUT SCHEME 0 IS USED 
*0 ITEMS CAN BE PROCESSED SIMULTANEOUSLY. 

INITIALLY, THERE ARE C ITEMS BEING PROCESSED, 

THE INITIAL PROCESS STATUS IS OPEN 


PROCESS 198 *** SATELLITE RETRIEVAL *** 

IT IS LOCATED AT POSITION 1 Uf THE' INTERNAL COMPUTER LIST AREA. 
PROCESS TRANSFORMATION TYPE 29 FAS 1 DESCRIPTORS. 

7.0C, 

REFER TU THE PROCESS EXPLANATION FOR THE MEANING CF THE ABOVE VALUES 
THE 3 INPUT PROCESSES ARE 8, 

THE 1 CUT RUT PROCESSES ARE -1, 

OUTPUT SCHEME 0 IS LSED 
*0 ITSMS CAN r>£ PROCESSED SIMULTANEOUSLY. 

INITIALLY, THERE ARE. 0 ITEMS BEING PROCESSED. 

THE INITIAL PROCESS STATUS IS CPF N. 





PROCESS 199 *** SHUTTLE LCST LAUNCH *** 

IT IS LOCATED AT POSITION 320 OF THE INTERNAL COMPUTER LIST AREA. 
PROCESS TRANSFORMATION TYPE 29 HAS l DESCRIPTORS. 

' 3.00 ♦ ' " ~ ~ ” 

REFER TO THE PROCESS EXPLANATION FOR THE MEANING OF THE ABOVE VALUES. 

THE I INPUT PROCESSES ARE 3 9 » 

THE 1 CUT PUT PROCESSES AR E 103t 
OUTPUT SCHEME 0 IS LSED 
*0 ITEMS CAN BE PROCESSED SIMULTANEOUSLY. 
iNITIALLVrtHE RE ARE C ITEMS BEING PROCESS ED. 

THE INITIAL PROCESS STATUS IS CPEN 


* **** SHU TT LE /SAT ELL I T £/U N I T DISP C SIT ION AT ST ART * * * * * 



THE C ROE P 80001 IS SCHEDULED TO LEAVE PRCCESS 7S AT O.OQO HCURS. 


THE SHUTTLE *0001 IS SCHEDULED TG LEAVE PROCESS 31 AT 0.000 HOURS. 

THE RE I S NC PA V LO AO AB C ARD 


THE SHUTTLE *0002 IS SCHEDULED TC LEAVE PROCESS 31 AT 0.000 HOURS. 

THERE IS NC PAY LOAD AB CARD 


THE SHUTTLE *000? IS SCHEDULED TC LEAVE PROCESS 31' AT 0.000 HCLRS. 

THERE IS NC PAYLOAD AB CARD 


THE SHUTTLE *0004 IS SCHEDULED TC LEAVE PROCESS. 31 AT 
THERE IS NC PAYLOAD ABOARD 


0.000- HOURS 



/ORIGIN AK E9®0T@) 
OF POOR QUALITY i 


****V'sRU/NRL UNIT CESCPIPT I CM ***** 


NRU - - — - ---- — SOLA R AR R AY a DR I V E MO C UL E 

MCDEL 1 £ RU ECU IV* 1 HEIGHT 199 MO. OF 

TYPE ALPHA BETA CCND I T IQ N 


10601 . G3 ♦ 000 0 COO 00 • l.COOO ACTIVE l.CO 

10603.01 lOOCOOOOO 1. CGOO ACTIVE l.CO 

1065.1 .03 ACOOOpO l.COOO ACTIVE l.CC 

1G651.C3 4 CO) GOO l.COOO STNOBV .10 

10652. C3 220410 l.COOO ACTIVE l.CO 

1 0652. 03 220410_ 1.0000 STNDRY .10 

10631.02 288684 l.COOO ACTIVE l.CO 

i 10631. C2 286684 l.COOO STNOBV . 10 

[„ 1C611.C3 1176471 l.COOO ACTIVE l.CC 

g 10611 .03 1 176471 l.COOO STNOBV .1C 

^ 10653.03 *COOOCOOOO. l.COOO ACTIVE l.CO 

w 1 C691 • C3 * COOp COO 00. l.COOO ACTIVE. l.CC 

BULC COST .0250 MILL ICN CCLLARS FAC TCRS 


MRU ^ — ELECTRIC POWER MCDUL* 

MCOEL ?" SWTCUIV. 1 WEIGHT 416 NO . CF 
TYPE ALPHA BETA CONDITION 


10301 .03 * 030 0 COO 00 . l.COOO ACTIVE l.CC 

10303.01 10 0 CO )G00 l.COOO ACTIVE l.CC 

1C311.03 400 COO l.COOO ACTIVE l.CC 

1031 1 .03 400000 1.0000 STNOBV .10 

10331. Cl _ 218341 1.0000 S7NDBY .1C 

10231 .Cl 2 1 8 341 1. CGOO ACT I VF l.CO 

10351 .03 125)000 l.COOO ACTIVE l.CC 

10351 .03 1250000 1 . CGOO S TND8 V . !C 

20352.03 1154386 l. CGOO ACTIVE l.CC 

20352. C3 1754386 i.CCOO ACTIVE l.CO 


COMP. 12 


CSGN LIFE 

COMP. NAME 

CCST(OCLLARS) 

*)OCO0. 

AD SIR 

92000.00 MFG* 

*10000. 

THER 

12000.00 MFG. 

*oocco. 

A DR IV 

45000.00 MFG. 

*30C00. 

A OR IV 

45000.00 MFG * 

*00000. 

AD ElE 

30000.00 MFG. 

*oocoo. 

AO F L 5 

30000.00 MFG. 

*oocco. 

DI/SCU 

22000.00 MFG. 

*00000. 

OI/SCU 

22000.00 MFG. 

*oocoo. 

AD PCU 

25000.00 MFG. 

*oocoo. 

AD PCU 

25000.00 MFG. 

*00000. 

ARRAY 

528000.00 MFG. 

*00000. 

HARN 

10000.00 MFG. 

MFC. 1. 

2 6 BUY 1.11 

* . 


COMP. 12 




OSGN LIFE 

COMP. NAME 

COSTI DCLLARS) 

*00000. 

? P S T R 

19600.00 

MFG. 

*00000. 

therm 

18000.00 

MFG. 

*00000. 

EP PCU 

25000.00 

MFG. 

*00000. 

cP PCU 

25000.00 

M F G . 

*oocoo. 

DI/SCU 

39000.00 

MFG. 

*00000. 

DI/SCU 

39000.00 

MFG. 

*occoo. 

PCNTRL 

65800.00 

MFG. 

*00 C GO. 

PC NT R L 

65800.00 

MFG. 

*00000. 

BATTS 

23800.00 

BUY 

*00 coo. 

BATTS 

23800.00 

BUY 



_Z.Q352_.£3 1754386 l.COOO ACTIVE l. CO -*00 000# MII£_ 

10391. C3 *003000000. 1.0000 ACTIVE 1.C0 *00000. HARN 



i?0O0loO MFG 


BUILD COST 


.0300 KILL ICN C CL LAPS 


FAC ICRS MFG. 1.2-9 BUY 1.12 


— 0M * D jug DATA HANDLING MODULE 




MCOEL 3 

SRU ECU I V. 1 

REIGHT 

170 

NG. CF 

COMF. 25 






TYPE 

ALPHA” 

BETA 

CONDITION 

CSGN LIFE 

COMP. NAME 

COST ( DOLLARS) 'W& 



10201.03 

*030000000. 

l.COOO 

ACTIVE 

l.CO 

*oocoo. 

CD STR 

19600.00 

MFG. • 



10203.01 

100000000 

l.COOO 

ACTIVE 

l.CO 

* 00000 . 

THERM 

13900.00 

MFG. 



10256.0 2 

50 COO 000 

1. CCOO 

ACTIVE 

l.CO 

* 00000 . 

OMNI 

20000.00 

BUY 



10252. 02 

585480 

l.COOO 

ACTIVE 

l.CO 

*oocoo. 

XMTR 

43000.00 

BUY 

f 


10252.0 2 

585460 

l.COOO 

STNOBY 

. 10 

* 00000 . 

XMTR 

43000.4)6 

BUY 

< 


10251.02 

. 248 694 

1 . cooo 

ACTIVE 

l.CO 

* 00000 . 

RCVR 

65000.00 

BUY 

! 


10251.02 

248 694 

l.COOO 

ACTIVE 

l.CO 

* 00 coo. 

RCVR 

65000.00 

BUY 



10253.02 

8333333 

l.COOO 

ACTIVE 

l.CO 

♦oocoo. 

01 PL XR 

32000.00 

BUY 

— 

to 

10273.02 

2 159 627 

l.COOO 

ACTIVE 

1 .CC 

* 00000 . 

QECGD 

30000.00 

MFG. • 


1 

10273.02 

2159627 

1.0000 

ACTIVE 

l.CO 

♦oocoo. 

DECODER 

30000.00 

MFG. . 

i — 


10274.02 

273823 

1 • CCOO 

ACTIVE. 

l.CO 

♦oocoo. 

BUSCON 

20060.66 

MFG. 

i 


10274. C2 

273823 

1 . CCOO 

STNOBY 

. 10 

*00 GOO. 

BUSCON 

20000.00 

MFG. 

j 


10255.02 

671840 

1 . cooo 

ACTIVE 

l.CO 

♦oocoo. 

BB ASY 

12000.00 

MFG. 



10255.02 

871840 

l.COOO 

STNOBY 

. 1 C 

♦oocoo. 

Bft A SY 

12000.00 

MFG. 



10211 .02 

400 000 

l.COOO 

ACTIVE 

1.00 

♦oocoo. 

PCU 

25000.00 

MFG. 



10211 . C 2 

400000 

l.COOO 

ACTIVE 

l.CO 

♦oocoo. 

PCU 

25000.00 

MFG. 

i — 


10254.02 

4166667 

l.COOO 

ACTIVE 

l.CO 

* 00000 . 

CM 6 SW 

6500.00 

BUY 

; 


10271 .02 

142857 

l.COOO 

ACTIVE 

l.CO 

♦oocoo. 

CPU . 

45000.00 

BUY 



10271.02 

142 857 • 

l.COOO 

STNOBY 

.10 

♦oocoo. 

CPU 

45000.00 

BUY 



20272.02 

291630 

l.CCOO 

ACTIVE 

l.CO 

♦oocoo. 

MEM U 

35000.00 

BUY 



20272.02 

291630 

l.COOO 

ACTIVE 

l.CO 

♦oocoo. 

MEM U 

35000.00 

BUY 



20272.02 

291630 

1 . cooo 

STNOBY 

. 10 

♦oocoo. 

MEM U 

35000.00 

BUY 



10231.02 

292 740 

l.COOO 

ACTIVE 

l.CO 

♦oocoo. 

DI/SCU 

22000.00 

MFG. 



10231 .02 

292 740 

l.COOO 

STNOBY 

. 10 

♦oocoo. 

DI/SCU 

22000.00 

MFG. 

: 


10291.02 

*00)0 COO 00. 

1 . cooo 

ACTIVE 

l.CO 

♦OGCCO. 

HARM 

15000.00 

MFG. 


BUILD COST 


,0 9G0 MILL ICN COLLARS 


FAC ICRS MFG. 1.29 


1 .12 


ATTITUDE DETERM. MODULE 


NRU 



MCDEl 4 

SRU ECUIV. 

1 WEIGHT 

233 

NO. OF 

COMP. 24 






e»g! 

TYPE 

ALPHA 

BETA 

CONDITION 

CSGN LIFE 

COMP 

* 

NAME 

COST! DOLLARS) 

oi 

10401. C3 

*003000000. 

1.00)0 

ACTIVE 

l.CO 

*00 000. 

AD $TR 


19600.00 

MFG « 


10403. Cl 

IOC COO 000 

1. COOO 

ACTIVE 

1.00 

*00 000. 

THERM 



18000.00 

MFG « 


30451.02 

59545 

1.00)0 

ACTIVE 

I. CO 

*00000. 

GRA 



80000.00 

BUY 

S ►d 

30451 .02 

59 945 

I. COOO 

ACTIVE 

l.CO 

*00000. 

GRA 



80000.00 

BUY 

£ > 

30451. C2 

59545 

l. COOO 

ACTIVE 

l.CO 

*00000. 

GRA 



80000.00 

BUY 

E§ 

30451 .02 

59945 

1.0000 

S TNDBY 

• 10 

*00000. 

GRA 



80000.00 

BUY 


30451 .02 

59 545 

1.0000 

STNOBY 

. 10 

*00 000. 

GRA 



80000.00 

BUY 

tsE 

30451.02 

59545 

l.COOO 

S TNDBY 

• 10 

♦oocoo. 

GRA 



80000.00 

BUY 


20452. Cl 

190259 

1.0000 

ACTIVE 

l.CO 

*00000. 

STAR 

T 


69000.00 

BUY 


20452 .Cl 

190259 

1.0000 

STNDBY 

. 10 

*00000. 

STAR 

T 


69000.00 

BUY 


20452 .Cl 

190259 

I. COOO 

ACTIVE 

l.CO 

*00000. 

STAR 

T 


69000.00 

BUY 


X0453.C2 

11428b 

1. COOO 

ACTIVE 

l.CO 

* 00000 . 

MAGN 



20000.00 

BUY 


10453.02 

114 2 86 

l.COO'O 

STNOBY 

. 1C 

*00000. 

KAGN 



20000.00 

BUY 


10454.00 

1 2 500000 

1. COOO 

ACTIVE 

l.CO 

*00000. 

SUN 



44000.00 

BUY 

td 

10471 .C2 

105263 

1. COOO 

ACTIVE 

l.CO 

*00 000. 

XFER 

A 


27500.00 

KFG. 

1 

10471. C2 

105263 

1. COOO 

STNOBY 

. 10 

*00000. 

XFER 

A 


27500.00 

MFG • 

01 

10472.01 

105263 

l.COOO 

ACTIVE 

l.CC 

*00000. 

XFER 

B 


27500.00 

MFG • 


10472.01 

10 5263 

l.COOO 

STNOBY 

. 10 

* 00000 . 

XFER 

B 


27500.00 

KFG. 


10473. CO 

2 673 563 

1. COOO 

ACTIVE 

l.CO 

* 00000 . 

SAP MD 


7000.00 

MFG. 


10411.03 

400000 

l.COOO 

ACTIVE 

l.CO 

*00000. 

PCU 



25000.00 

MFG. 


10411.03 

403000 

l.COOO 

STNDBY 

. 10 

*00000. 

PCU • 



25000.00 

KFG. 


10431.02 

215 889 

1. COOO 

ACTIVE 

l.CC 

*00000. 

OI/SCU 


56000 .00- 

MFG. 


10431.02 

215 889 

1. 000 0 

STNDBY 

. ! 0 

*00 COO. 

OI/SCU 


56000.00 

MFG. 


10491 .03 

*000000000. 

l.COOO 

ACTIVE 

l.CC 

*OOCQO. 

HAPN 



16000.00 

KFG. 

BULC COST 

.0 900 KILL ICN C CL L APS 

FAC TCRS 

MFC. 1. 

29 BUY 


1 .12 




NPU — ™ - — - - - - ; A CTU AT ION MG DLL 

KCDEL 5 SRU ECUI V. 1 WEIGHT 

c 

605 

NO. OF- COMP. 21 



TYPE ALPHA 

BETA 

CONDITION CSGN LIFE 

COMP. NAME 

COST! DCLLARS) 

10501. C? *00)000000. 

l.COOO 

ACTIVE 

1 . CO * >0 000. 

STKUC 

24000.00 KFG 

10503.01 13CCOOOOO 

1. COOO 

ACTIVE 

l.CO *00000. 

therm 

18000.00 MFG 

10504.02 1)0 CO) 000 

l.COOO 

ACTIVE 

l.CC *00000. 

PTHER 

11500.00 MFG 



10551.01 

6666667 

1.0000 

ACTIVE 

UCQ 

*00000. 

RRW 

52000.00 

BUY 

10552. Cl 

6666667 

1.0000 

ACTIVE 

l.CO 

*'30000. 

PRW 

52000.00 

BUY 

10553. Cl 

6666667 

1. 0000 

ACTIVE 

l.CO 

*00000. 

YRtf 

52000.00 

BUY 

10571 .Cl 

309119 

l.COOO 

ACTIVE 

l.CO 

*oocoo. 

Rtf EL 

26000.00 

MFG • 

10571* Cl 

309119 

1.0000 

S TNDB Y 

. 10 

*00000. 

• Rtf EL 

26000.00 

MFG. ■ 

10572. Cl 

309119 

l.COOO 

ACTIVE 

l.CC 

*OOCOQ. 

Ptf EL 

26000.00 

MFG. 

10572. Cl 

309119 

1.0000 

S TNDB Y 

. 1C 

*oocco. 

PW EL 

26000.00 

MFG. 

10573. Cl 

309 119 

l.COOO 

ACTIVE 

l.CO 

*30000. 

YW EL 

26000.00 

MFG. 

10573. Cl 

309119 

l.COOO 

STNDBY 

. 10 

*00000. 

YW EL 

26000.00 

MFG. 

10554. Cl 

10C00000 

1. 0000 

ACTIVE 

l.CC 

*00000. 

RMT 

8000.00 

MFG. 

10555. Cl 

10 COO 000 

l.COOO 

ACTIVE 

l.CO 

*00000. 

PMT 

8000.00 

MFG. 

10556 .Cl 

10 COO 000 

l.COOO 

ACTIVE 

l.CO 

♦oocoo. 

YMT 

8000.00 

MFG. 

10574. Cl 

370370 

u cooo 

ACTIVE 

l.CO 

*00000. 

MT EL 

25000.00 

MFG. 

10531 .02 

215 889 

l.COOO 

ACTIVE 

l.CC 

*oocco. 

DI/SCU 

42000.00 

MFG. 

10531 . C2 

215869 

1 . cooo 

STNDBY 

. 10 

*00000. 

DI/SCU 

42000.00 

MFG. 

10557. C3 

8 3 333 333 

t. cooo 

ACTIVE 

l.CO 

*00000. 

G N 2 

245000.00 

MFG . 

1Q558.C2 

2523977 

l.COOO 

ACTIVE 

l.CO 

*oocco. 

N2H4 

175000.00 

MFG. 

10591 .03 

*000000000. 

1.0000 

ACTIVE 

l.CO 

*00000. 

HARN 

16000.00 

MFG. 


... y 

BUILD COST 

. 0 450 KILL ICN COLLARS 

FAC TCRS 

MFG. 1.3 

Z BUY 

1 .50 



! 

I O 

NPU 

FIVE 

BANC MSS 

MP XR— A 







1 

MCOEL 

SPU ECUIV. 

1 . .WEIGHT 

2 IQ 

NO. OF 

COMP. 26 






TYPE 

ALPHA 

BETA 

CONDITION 

DSGN LIFE 

COMP. 

NAME 

COST (CELLARS ) 

i 

1 G 93 1 . C 1 

207500 

1 . COOO 

ACTIVE 

l.CC 

*00000. 

MPXR 


712000.00 

BUY 


40551 .01 

1321004 

1. COOO 

ACTIVE 

1. CO 

*oocoo. 

BND 1 


111000.00 

BUY 


40551 .01 

1321004 

l.COOO 

ACTIVE 

l.CC 

♦OOCOO. 

BND 1 ■ 


111000.00 

BUY 


4CS51 .Cl 

1321004 

l.COOO 

ACTIVE 

l.CO 

*03000. 

min 


111000.00 

BUY 


40551 .Cl 

1221004 

1. COOO 

ACTIVE 

l.CO 

♦OOCOO. 

BNDl 


1 11000.00 

BUY 

. 

40551.01 

1221004 

l.COOO 

ACTIVE 

l.CO 

*00000. 

BND 1 


111000.00 

BUY 


40951. Cl 

1221004 

l.COOO 

ACTIVE 

l.CC 

*00000. 

BNDl 


111000.00 

BUY 


40552.01 

1321 C04 

1 . cooo 

ACTIVE 

1.00 

♦oocoo. 

BND2 


111000.00 

BUY 


40552. Cl 

1321004 

1.0000 

ACTIVE 

1.00 

♦oocoo. 

BND 2 


111000.00 

BUY 


40552.01 

1321004 

l.COOO 

ACTI VE 

l.CC 

♦oocoo. 

BND 2 


111000.00 

BUY 


40552. Cl 

1221004 

l. COOO 

ACTIVE 

l.CC 

♦oocoo. 

BND 2 • 


111000.00 

BUY 


40552. Cl 

1221004 

1 . cooo 

ACTIVE 

l.CO 

*00 GOO. 

BND 2 


111000.00 

BUY 


40552.01 

132100s- 

l.COOO 

ACTIVE 

l.CC 

♦oocoo. 

BND2 


111000.00 

BUY 


40553. Cl 

1221C04 

l.COOO 

ACTIVE 

l.CO 

♦oocoo. 

BND 3 


111000.00 

BUY 


4C953 .Cl 

1321 G04 

1.0000 

ACTIVE 

l.CO 

*00000. 

BND3 

U1OOO.O0„ 

euv__ 




40 553 . Cl 

1321004 

i. COOO 

ACTIVE 

l.CO 

*00000. 

BND3 

111000.00 

BUY 



40553 .01 

1321004 

1.0000 

ACTIVE 

l.CO 

*00000. 

BND3 

111000.00 

BUY 



40553 .01 

1221C04 

l.COOO 

ACTIVE 

l.CC 

*00000. 

BND3 

111000.00 

BUY 



40953. Cl 

1321004 

X. ccoo 

ACTIVE 

l.CO 

*00000. 

BN 03 

111000.00 

BUY 



40554. Cl 

1321004 

l.COOO 

ACTIVE 

l.CO 

*oocoo. 

BN04 

111000.00 

BUY 



40554.01 

1221004 

l.COOO 

ACTIVE 

l.CO 

*10000. 

8ND4 

111000.00 

jyY 




40554 . Cl 

1221C04 

1. COOO 

ACTIVE 

l.CC 

* 00 coo. 

BND4 

11100 0.00 

BUY 



40554. Cl 

1321C04 

1.0000 

ACTIVE 

l.CO 

*00000. 

9NC4 

11100 0.00 

BUY 



40554.01 

1321004 

1 . ccoo 

ACTIVE 

l.CC 

*00 coo. 

BN04 

111000.00 

BUY 


.. » — — 

40554. Cl 

1221004 

1. COOO 

ACTIVE 

l.CO 

*00000. 

BND4 

111000.00 

BUY 



1 0555 ♦ Cl 

460405 

1. COOO 

ACTIVE 

l.CO 

*00000. 

BND5 

324000.00 

BUY 



BULL! COST 

.0 3 CO MILL I CNG CL LA PS 

FAC TORS 

MFG. 

1.2 9 BUY 1.12 






NPU 

MCDEL 12 

W ~ 10 E e AND CD H " mo DLL E A 
SPU ECU I V. 1 F El GH T 240_ 

NCI * GF 

COMP. 12 


TYPE 

ALPHA 

BETA 

C GNU I TIG P 

USGN LIFE 

COMP. NAME 

10831 .01 

13157895 

l.COOO 

ACTIVE 

l.CC 

*00 COO. 

HSMPX 

10 832. Cl 

677566 

l.COOO 

ACTIVE 

l.CO 

♦OOCOO. 

DATA PROCESSCR 

10852. Cl 

2702703 

l.COOO 

ACTIVE 

l.CO 

*00 COO. 

P AMP 

10653 .Cl 

9615385 

1 . ccoo 

ACTIVE 

l.CO 

*00 coo. 

ANTEN 

50854. Cl 

2 6315769 

l.COOO 

ACTIVE 

l.CC 

*00000. 

DATA CH 

50854. Cl 

26315789 

1. COOO 

ACTIVE 

l.CC 

*00000. 

DATA CH 

5C854.CI 

26315789 

1. 0000 

ACTIVE 

l.CO 

*00000. 

DATA CH 

5Ce54.Gl 

26215789 

l.COOO 

ACTIVE 

l.CO 

*OGCOO. 

DATA CH 

50854. Cl 

26215789 

l.COOO 

ACTIVE 

l.CO 

*00000. 

DATA CH 

50654. Cl 

2 6315789 

i.CCOO 

ACTI VF 

l.CO 

*0 ccoo. 

DATA CH 

10731 .01 

181818 

1. COOO 

ACTIVE 

l.CC 

*occca. 

VTR 

10731 .Cl 

181618 

1. COOO 

STNDBY 

.1C 

*00000. 

VTR 

BUILD COST 

.Q3C0 MILL ICN CCLLARS 

FACTORS 

MFG. 1. 

29 BUY 1.12 

NPU 


COMPONENTS 



MCDEL 21 

SPU E CU I V. 1 

¥ i GFT 

506i 

NO. OF 

COMP. 9 



COST ( OCLL ARS I 

^0 0.00 MF G 7 

72000.00 MFG. 

18100.00 MFG. 

5100.00 MFG. 

1900.00 MFG. 

1900.00 MFG. 

1900.00 MFG'. 

1900.00 MFG. 

1900.00 MFG. 

1900.00 MFG. 

400000.00 BUY 

400000.00 BUY 



B-18 


TYPE 

1GC01.C2 
10002. Cl 
10041.02 
10C61 • Cl 
10C71.C2 
10003 .01 
10021. Cl 
10C91.C2 
1CC81-C1 

8 Li IlC COST 


ALPHA 

BETA 

CONDITION 

DSGN LIFE 

COMP. NAME 

COST I DOLLARS) 

* 000 C COO 00* 

l.CCOO 

ACTIVE 

l.CO 

*00000. 

STRUCT 

88900.00 

MFG. 

* GOO 0000 00. 

l.COOO 

ACTIVE 

l.CO 

*00 coo. 

PL STRUCTURE 

287000.00 

MFG . 

*000 0 COO 00. 

l.CGOO 

ACTIVE 

l.CC 

*QOCCO. 

T RING 

7600.00 

MFG. 

♦oooocoooo. 

l.COOO 

ACTIVE 

l.CO 

♦OOCOO. 

ADAPT. 

25200.00 

MFG. 

*0000 COO 00. 

1 . cooo 

ACTIVE 

l.CO 

*00000. 

MECHANISMS 

16100.00 

MFG. 

*000 0 COO CO. 

l.COOO 

ACTIVE 

l.CO 

*oocoo. 

SC THERMAL 

118000.00 

MFG. 

*OOOGCOOCO. 

l.COOO 

ACTIVE 

l.CO 

♦oocoo. 

PL THERMAL 

233000.00 

MFG. 

*GOOOCOOCO. 

l.COOO 

ACTIVE 

l.CO 

*00000. 

SC HARNESS 

10000.00 

MFG. 

*000000000. 

1.0000 

ACTIVE 

l.CC 

*00CC0. 

PL HARNESS 

10000.00 

MFG. 

•06 CO MILL ICN CCLLARS 

FACTORS 

MFC. 1. 

2 8 BUY 1.11 





*** * * T I ME LIN £ A N~4 L V SI S DE SCR I FTION * * * * * 



| THERE IS NO TIME LINE ANALYSIS INPUT 

1 ITEM 4QC00 004 ENTERED PROCESS 19 AT 0,000 HOURS 

ITEM 3 C COO GO 3 ENTERED PROCESS 19AT 0.000 HOURS * 

ITEM 2CC00002 ENTERED PROCESS 19 AT 0.000 HOURS 

ITEM 1COOOOOI ENTERED PROCESS 19 AT 0.0)0 HOURS 

f ITEM 80001 ENTERED™ PROC ESS IaT 0 .000 HOURS - - — 

; IT EM 80001 ENTERED PROCESS 1 AT 0.0)0 HOURS AND IS SCHEDULED TO FINISH AT 0.000 HOUR 

I ITEM §0 002 J ; ME RED PR DC E SS 1 AT 0 . 000 HOURS AND I S SCHEDULED TO F IN I SH AT 0,000 HOUR 

ITEM 80 003 ENTERED PROCESS 1 AT O.OJO HOURS ANO IS kHEOULED TO FINISH AT 0.000 HOUR 

ITEM 80003 ENTERED PROCESS 22 AT 0.000 HOURS 

_ ITEM _ 80002 ENTERED PROCESS _ 32 AT 0.030 HOURS 

|” ITEM 80001 ENT FRED PROCESS 44 AT 0 #000 HOURS " ‘ ~ r ~— — 

j ITEM * 1001 ENT E RED PROCESS 44 AT 0.000 HOURS AND IS SCHEDULED TO FINISH AT .000 HOUR 

! * 2 001 ENTERED PROCESS 198 AT -1.0)0 HOURS AND IS SCHEDULED TC FINISH AT -1.000 HOUR 

ITEM * 3001 ENTERED PROCESS 198 AT -1 .000 HOURS AND IS SCHEDULED TC FINISH AT " -1.000 HOUR 

i ITEM * 4C01 ENTERED PROCESS 198 AT -1.000 HOURS AND IS SCHEDULED TC FINISH AT -1.000 HOUR 

S-i-IS?-*-- 5001 PGJfSS He AT -1 .000 HOURS AND IS SCHEDULED TC FINISH AT -1.000 HOUR 

! ITEM * 11 001 ENTERED PROCESS 198 AT -1 .000 HOURS AND I $ SCHEDULED TC FINISH AT -1.000 HOUR 

ITEM * 13001 ENTERED PROCESS 198 AT -1.000 HOURS ANO IS SCHEDULED TC FINISH AT -1.000 HOUR 

L J?AMLJATf RE0 PROCESS 198 AT -1.000 HOURS AND IS SCHEDULED TO FINISH AT -l . 000 HOUR 

ITEM * 1001 ENTERED PROCESS 0 AT -1 .000 HOURS AND IS SCHeDULED TC FINISH AT -l". 000 HCUR 

ITEM * 200 001 ENTERED PROCESS 10 AT .000 HOURS ANO IS SCHEDULED TC FINISH AT .000 HCUR 

ITEM * 200 CO I ENTERED PROCESS 22 AT .000 HOURS 

| ITEM * 200001 ENTERED EPOC £ SS 2 2 AT .000 HOURS 

! HEM * 80C02 ENTERED PROCESS 0 AT -1.000 HOURS AND IS SCHEDULED TC FINISH AT -1.000 HCUR 

L ..HEM* 200001 ENTERED PROCESS 22 AT .000 HOURS AND IS SCHEDULED TC FINISH AT .000 HOUR 

ITEM 80003 ENTERED PROCESS 22 AT .000 HOURS “ 

ITEM * 4G00QC04 ENTERED F ROC ESS 19 AT .030 HOURS AND IS SCHEDULED TO FINISH AT 730.000 HOUR 

Of M. * 200 001 ENT 6 R E 0 PR OC ESS 5 AT -1.000 HOURS AND IS SCHeDULED TC FINISH AT -1.000 HOUR 

ITEM * 40 COO 004 ENTERED" PROCESS 24 AT 730.030 HOURS AND IS SCHEDULED TC FINISH AT" 730.000 HOUR 

ITEM * 4CCG0GO4 EMERED PROCESS 27 AT 730.000 HOURS AND IS SCHEDULED TO FINISH AT 730.000 HOUR 

i ITEM ♦ 4CCOqC04 ENTERED FROCESS 39 AT 730.030 HOURS AND IS SCHEDULED TC FINISH AT 730.000 HOUR 

ITEM * 200001 ENTERED PROCESS AS AT 730.00 HOURS AND IS SCHEDULED TC FINISH AT 730.000 HCUR 

ITFM 4CC00CQ4 ENTERED PROCESS 45 AT 730. GOO HOURS AND IS SCHEDULED TC FINISH AT 730.000 HCUR 

ITEM *. 201001 ENTERED PROCESS 65 AT 730.000 HOURS AND IS SCHEDULED TO FINISH AT 9299.948 HOUR 

0 b.o o.o 6. c coo co o 9 999999 0 0 * * ~ 

1 730.0 0.0 0. CCOOCO 0 9999999 C 1 


1 ITEM 4 C COO 004 

EMERED 

PROCESS 

52 

AT 

730.000 

HOURS 

AND 

I S 

SC HE DU l ED 

TO 

FINISH 

AT 


HOUR 

ITEM 4 C COO 004 

emered 

PROCESS 

11 

AT 

738.000 

HOURS 

AND 

IS 

SCHEDULED 

TO 

FINISH 

AT 

747.600 

HOUR 

ITEM 40 COO 004 

ENTERED 

PROCESS 

13 

AT 

747.600 

HOURS 

AND 

IS 

SCHEDULED 

TO 

FINISH 

AT 

808.400 

HOUR 

ITEM 4CC00004 

ENTERED 

F ROC ESS 

19 

AT 

608 .400 

HOURS 









ITEM * 

201 001 

ENTERED 

PROCESS 

65 

AT 

9298. 948 

HOURS 

AND 

is 

SCHEDULED 

TO 

FINISH 

AT 

10558.259 

HOUR 

ITEM 

80001 

ENTE RED 

PROC ESS - 

65 

AT 

5298.948 

HOURS 

AND 

I S 

SCHEDULED 

TO 

F INI SH 

AT 

9298. 948 

HOUR 

1.600126E+06 

8.010000E + 02 

1.063102E+06 

1 • 0010 C2E+ 06 

2.98683 CE+06 







1 .CCCCOOE+OO 
















ITEM 

80 001 

ENTERED 

PROCESS 

1G4 

AT 

5298.948 

HOURS 

AND 

IS 

SCHEDULED 

TO 

FINISH 

AT 

9298.948 

HOUR 

ITEM 

80 001 

EMERED 

PROCESS 

2 

AT 

5298.948 

HOURS 









\ ITEM * 

201001 

ENTERED 

PFOC ESS 

65 

AT 

1C558.259 

HOURS 

AND 

IS 

SCHEDULED 

TO 

FINISH 

AT 

16957.931 

HOUR 

ITEM 

30C01 

ENTERED 

PROCESS 

65 

AT 

1 0558 .259 

HOURS 

AND 

IS 

SCHEDULED 

TO 

FINISH 

AT 

10558.259 

HOUR 

L I.600126E+06 

9, 0100006 + 02 

2.035203E+06 

1.0020C2E+06 

6.77192 0E+06 







1 .C CO COO £+00 
















ITEM 

80 001 

ENTERED 

PROCESS 

1C4 

AT 

1C558.259 

HOURS 

AND 

IS 

SCHEDULED 

TO 

FINISH 

AT 

10558.259 

HOUR 

ITEM 

30001 

ENTERED 

PROCESS 

2 

AT 

1C558.259 

HOURS 









f ITEM * 

201001 

ENTERED 

PROCESS 

65 

AT 

16557.931 

HOURS 

AND 

IS 

SCHEDULED 

TG 

FINISH 

AT 

47348.978 

HOUR 

' ITEM 

80 001 

ENTERED 

PROCESS 

65 

AT 

16557.931 

HOURS 

AND 

IS 

SCHEDULED 

TC 

FINISH 

AT 

16557.931 

HOUR 

L 1.600126E+06 

1. 101000E + 03 

2.045201E+06 

L • 0020 C3E+06 

9.51 2900E+05 







l.OCOCOOE+OO 










- 






W I7EM 

30 001 

ENTERED 

PROC ESS 

1C4 

AT 

1 6557 .931 

HOURS 

AND 

I S 

SCHEDULED 

TC 

FINISH 

AT 

16957.931 

HOUR 

• I TEM 

80 001 

ENTERED 

PROCESS 

2 

AT 

16557 .931 

HOURS 





. 




r o ITEM * 

201 001 

ENTERED 

PROC ESS 

65 

AT 

47348.978 

HOURS 

AND 

I s 

SCHEDULED 

TO 

FINISH 

AT 

50859.592 

HOUR 

: ITEM 

80001 

ENTERED 

PROCESS 

65 

AT 

47348.978 

HOURS 

AND 

IS 

SCHEDULED 

TO 

FINISH 

AT 

47348.978 

HOUR 

I .600126E+06 

I. 10100CE + 03 

1. 047102 E+06 

1.0010C2E+06 

1*05263 OE+06 







l •CCCCOOE+OO 
















ITEM 

80C01 

ENTERED 

PROCESS 

1C4 

AT 

47343 .978 

HOURS 

AND 

IS 

SCHEDULED 

TO 

FINISH 

AT 

47348.978 

HOUR 

ITEM 

80 001 

ENTERED 

PROCESS 

2 

AT 

47348.978 

HOURS 






. 



0 50859.6 


0.0 0. 

ccooco 


0 

9559999 


C 

0 







1 0*0 

5012 9.6 1. 

ccooco 

5C130 

50130 


c 

1 







ITEM * 

201 C01 

ENTERED 

PROCESS 

150 

AT 

5 C 859 .592 

HOURS 









ITEM 

BO 002 

ENTERED 

PROC ESS 

150 

AT 

5 C 6 59 . 59 2 

HOURS 

AND 

I s 

SCHEDULED 

TG 

F INI S H 

AT 

50859.592 

HOUR 

ITEM 

80002 

ENTERED 

PROC ESS 

1 C3 

AT 

5 C £59 .592 

HOURS 

AND 

IS 

SCHEDULED 

TC 

F INISH 

AT 

50859. 592 

HOUR 

ITEM 

80 002 

ENTERED 

PROC ESS 

2 

AT 

5 C 859 . 59 2 

HOURS 

AND 

I s 

SCHEDULED 

TO 

FINISH 

AT 

50859. 592 

HOUR 

ITEM 

80002 

ENTERED 

PROCESS 

1 

AT 

5C659.592 

HOURS 









ITEM 

80 001 

ENTERED 

PROCESS 

1 

AT 

5 C 859 .592 

HOURS 

AND 

IS 

SCHEDULED 

TC 

FINISH 

AT 

50859. 592 

HOUR 

I TEM 

80 003 

ENTERED 

PROCESS 

1 

AT 

5 C859 .592 

HOURS 

AND 

IS 

SCHEDULED 

TO 

F INISH 

AT 

50859. 592 

HOUR 

ITEM 

80 002 

ENTERED 

PROCESS 

1 

AT 

5CE59 .592 

HOURS 

AND 

IS 

SCHEDULED 

TC 

FINISH 

AT 

50859. 592 

HOUR 

ITEM 

80 002 

ENTERED 

PROCESS 

22 

AT 

5CE59.592 

HOURS 









ITEM 

80 003 

ENTgREO 

PROCESS 

22 

AT 

5C059 .592 

HOURS 









ITEM 

80001 

ENTERED 

PROCESS 

44 

AT 

5 C £59 . 592 

HOURS 









ITEM * 

1 002 

ENTERED 

PROCESS 

44 

AT 

5CB59.592 

HOURS 

AND 

IS 

SCHEDULED 

TO 

FINISH 

AT 

50859. 592 

HOUR 


ITEM 

* 

2 002 

ENTERED 

PROCESS 

i 98 

AT 

-1 .000 

HOURS 

AMD 

IS 

SCHEDULEO 

TC 

F 1NISH 

AT 

-I. 000 

HOUR 

” EM 

* 

3 002 

ENTERED 

PROCESS 

198 

AT 

-1 .000 

HOURS 

AND 

I s 

SCHEDULED 

TC 

FINISH 

AT 

-I. 000 

HOUR 

S§ hem 

* 

4C02 

ENTERED 

PROCESS 

198 

AT 

-5 ,000 

HOURS 

' AND 

IS 

SCHEDULED 

TC 

F INI S H 

AT 

-1.000 

HOUR 

- ^53 Ue» 

* 

5 002 

ENTERED 

PROCESS 

1 98 

AT 

-1.000 

HOURS 

AND 

IS 

SCHEDULED 

TO 

FINISH 

AT 

-1.000 

HOUR 

Og UFM 

* 

11 002 

entered 

PROCESS 

198 

AT 

-1 .000 

HOURS 

AND 

IS 

SCHEDULED 

TO 

FINISH 

AT 

-1.000 

HOUR 

g> ITEM 

* 

I3C02 

ENTERED 

PROCESS 

19 8 

AT 

-1 .000 

HOURS 

AND 

IS 

SCHEDULED 

TC 

FINISH 

AT 

-i.COO 

HOUR 

*1 r* ITEM 

* 

21C02 

ENTERED 

PROCESS 

198 

AT 

-1 .000 

HOURS 

AND 

IS 

SCHEDULED 

TO 

FINISH 

AT 

-1.000 

HCUR 

% *6 ITEM 

* 

! 00? 

ENTERED 

FEOC ESS 

0 

AT 

-1 .000 

HOURS 

AND 

I s 

SCHEDULED 

TC 

F INI SH 

AT 

-1.000 

HOUR 

fco nEM 

* 

20OCG2 

ENTERED 

P ROC ESS 

10 

AT 

5C 659 .592 

HOURS 

AND 

I s 

SCHEDULED 

TC 

F INI SH 

AT 

50859. 592 

HCUR 

Rfe item 

♦ 

200 0C2 

•ENTERED 

EPOC ESS 

32 

AT 

50859 .592 

HOURS 









1 Jg *v$ITEM 

* 

200002 

ENTERED 

PROC ESS 

32 

AT 

5 0659.592 

HOURS 









- ®*ITEM 

* 

80002 

ENTERED 

PROCESS 

0 

AT 

-1,000 

HOURS 

AND 

1 s 

SCHEDULED 

TC 

FINISH 

AT 

-1.000 

HOUR 

ITEM 

♦ 

200 002 

ENTERED 

PROCESS 

= 2 

AT 

50659 .592 

HOURS 

AND 

I S 

SCHEDULED 

TC 

FINISH 

AT 

50859.592 

HCUR 

1 7 EM 


80 003 

ENTERED 

PROCESS 

22 

AT 

5 0859 .592 

HOURS 









item 

* 3 G COO 00 a 

ENTERED 

PRUC ESS 

19 

AT 

5 C 659 . 59 2 

HOURS 

AND 

I s 

SCHEDULED 

TC 

FINISH 

AT 

51589.592 

HOUR 

ITEM 

* 

200002 

ENTERED 

PROCESS 

4 

AT 

-1 .000 

HOURS 

AND 

IS 

SCHEDULED 

TC 

FINISH 

AT 

-1 . 000 

HOUR 

ITEM 

* 30 COO GO? 

ENTERED 

PROCESS 

24 

AT 

5 1589,59 2 

HOURS 

AND 

I s 

SCHEDULED 

TC 

F INI SH 

AT 

51589. 592 

HOUR 

ITEM 

* 3CC00 003 

ENTERED 

PROCESS 

27 

AT 

5 1589.592 

HOURS 

AND 

IS 

SCHEDULED 

TO 

FINISH 

AT 

51589. 592 

HOUR 

ITEM 

* 3 

0 COO 003 

ENTERED 

PROC ESS 

39 

AT 

51589.592 

HOURS 

AND 

IS 

SCHEDULED 

TO 

FINISH 

AT 

51589. 592 

HOUR 

to ITEM 

* 

200 002 

ENTERED 

PROCESS 

45 

AT 

5 3 589.592 

HOURS 

AND 

IS 

SCHEDULED 

TG 

F IN I SH 

AT 

51589.592 

HCUR 

ro ITEM 

3 0 COO 003 

ENTERED 

PRCC ESS 

45 

AT 

5 15 89.59 2 

HOURS 

AND 

1 s 

SCHEDULED 

TL 

FINISH 

AT 

51589.592 

HOUR 

^ ITEM 

* 

201 002 

ENTERED 

PROC ESS 

65 

AT 

5 1589 .592 

HOURS 

AND 

IS 

SCHEDULED 

TO 

FINISH 

AT 

55853.247 

HOUR 

0 

0.0 

73 0.0 

07 43 5 3 

730 

7 30 


C 

0 







1 51569, 6 

50129.6 

985647 

5 C 130 

50130 


0 

1 







ITEM 

3 C COO 003 

E NTE REO 

PROCESS 

52 

AT 

5 1589.592 

HOURS 

AND 

I s 

SCHEDULED 

TC 

FINISH 

AT 

51597.592 

HOUR 

I TEM 

3 C COO C 03 

ENTERED 

PROC ESS 

11 

AT 

5 1597.592 

HOURS 

AND 

IS 

SCHEDULED 

TO 

FINISH 

AT 

51607. 192 

HOUR 

ITEM 

3CC00003 

ENTERED 

PROC ESS 

1 3 

AT 

51607.192 

HOURS 

AND 

IS 

SCHEDULED 

TC 

F IN I SH 

At 

51667. 992 

HOUR 

ITEM 

3CC00C03 

ENTERED 

PROC ESS 

19 

AT 

5 1667.992 

HOURS 









ITEM 

* 

201 C02 

ENTERED 

PROCESS 

65 

AT 

55353.247 

HOURS 

AND 

IS 

SCHEDULED 

TO 

FINISH 

AT 

57494.246 

HCUR „ 

ITEM 


80G01 

ENTERED 

PROCESS 

t 5 

AT 

55 653 .247 

HOURS 

AND 

IS 

SCHEDULED 

TC 

FINISH 

AT 

55853.247 

HOUR 

i 2.5O0126E+O6 

l. 7010 GGE + C3 

1 .06 5203 E +06 1 

. 00 

10C2E+O6 2 

.2040905+06 







l .CCOCOOE+OO 
















ITEM 


80 CO! 

ENTE red 

PROCESS 

1C4 

AT 

5 5653 .247 

HOURS 

AND 

IS 

SCHEDULED 

TO 

F INI SH 

AT 

55853. 247 

HCUR 

ITEM 


30 001 

ENTERED 

PROCESS 

2 

AT 

5 5653.247 

HOURS 









ITEM 

* 

201 002 

ENTERED 

PROCESS 

65 

AT 

5 7494 * 24 6 

HOURS 

AND 

IS 

SCHEDULED 

TO 

F IN I SH 

AT 

59776.136 

FJOUR 

ITEM 


80 COX 

ENTERED 

PROCESS 

t5 

AT 

5 7494 . 246 

HOURS 

AND 

I s 

SCHEDULED 

TO 

F IN I SH 

AT 

57494.246 

HOUR 

2.500126E+06 

2. COIOO G£ + 03 

3.04 5102 E+06 1 

. C030C6E+06 9 

•9999 9 92+0 7 - 







1. CCOCOOE+OO 
















ITEM 


80 001 

ENTERED 

PROCESS 

1C4 

AT 

5 7 4 94 .246 

HOURS 

AND 

I s 

SCHEDULED 

TC 

F TNI SH 

AT 

57494. 2^6 

HOUR 

ITEM 


80 001 

ENTERED 

PROCESS 

2 

AT 

5 7494.246 

HOURS 









0 59776.1 

73 0.0 

012363 

730 

730 


C 

0 







1 

0.0 

58316.1 

987637 

50130 

8187 


0 

1 









L 


ITEM 

* 201002 

ENTERED 

PROCESS 

1 50 

AT 

55776.136 

HOURS 






r 





ITEM 

80002 

ENTERED 

PROCESS 

ISO 

AT 

55776.136 

HOURS 

AND 

is 

SCHEDULED 

TO 

FINISH 

AT 

59776.136 

HOUR 



I TEM 

80 002 

ENTERED 

PROCESS 

103 

AT 

55776.136 

HOURS 

AND 

I s 

scheouieo 

TO 

FINISH 

AT 

59776. 136 

HOUR 

C" 

— 

ITEM 

80 002 

ENTERED 

PROCESS 

2 

AT 

55776.136 

HOURS 

.AND 

IS 

SCHEDULED 

TO 

FINISH 

AT 

59776.136 

HOUR 



I f EM 

80002 

ENTERED 

PROCESS 

1 

AT 

55776.136 

HOURS 











ITEM 

80001 

ENTERED 

PROCESS 

1 

AT 

55776.136 

HOURS 

AND 

is 

SCHEDULED 

TO 

FINISH 

At 

59776. 136 

HOUR 

L 

— 

ITEM 

80 003 

ENTERED 

PROCESS 

1 

AT 

55776.136 

HOURS 

AND 

I s 

SCHEDULEO 

TO 

FINISH 

AT 

59776. 136 

HOUR 



I TEM 

80 002 

ENTERED 

PROCESS 

1 

AT 

55776.136 

HOURS 

AND 

IS 

SCHEDULED 

TO 

FINISH 

AT 

59776.136 

HOUR 



I TEM 

80 002 

ENTERED 

PROCESS 

22 

AT 

55776.136 

HOURS 













ITEM 

80003 

ENTERED 

PROCESS 

22 

AT 

55776.136 

HOURS 











i tem 

80 001 

ENTERED 

PROCESS 

44 

AT 

55776.136 

HOURS 






. 





ITEM 

* 1003 

ENTERED 

PROCESS 

44 

AT 

55776.136 

HOURS 

AND 

I s 

SCHEDULED 

TO 

FINISH 

AT 

59776.136 

HOUR 

— 


ITEM 

♦ 2 003 

ENTERED 

FROCESS 

19 8 

AT 

-1 .000 

HOURS 

and 

IS 

SCHEDULED 

TO 

FINISH 

AT 

-1.000 

HOUR 



I TEM 

* 3 003 

ENTERED 

PROCESS 

15 8 

AT 

-1.000 

HOURS 

AND 

IS 

SCHEDULED 

TO 

FINISH 

At 

-1 . 000 

HOUR 



1 1 Em 

* *+003 

ENTERED 

FROCESS 

15 8 

AT 

-l .000 

HOURS 

AND 

I s 

scheduled 

TC 

FINISH 

AT 

-1.000 

HOUR 

_ . 



I TEM 

* 5 003 

ENTERED 

FROCESS 

15 8 

AT 

-1 .0)0 

HOURS 

AND 

IS 

SCHEDULED 

TC 

FINISH 

AT 

-l . 000 

HOUR 



ITEM 

* 11003 

ENTERED 

PROCESS 

158 

AT 

-1.000 

HOURS 

AND 

IS 

SCHEDULED 

TO 

FINISH 

AT 

-1 . 000 

HCUR 



ITEM 

* 13003 

ENTERED 

FROC ESS 

158 

AT 

-1.000 

HOURS 

AND 

I s 

SCHEDULED 

TC 

FINISH 

AT 

-1.000 

HOUR 




ITEM 

* 21 003 

entered 

PROCESS 

158 

AT 

-1 .000 

HOURS 

AND 

I s 

SCHEDULED 

TC 

F INI SH 

AT 

-1.000 

HOUR 



I TEM 

* 1003 

ENTERED 

FROCESS 

0 

AT 

-1 .000 

HOURS 

AND 

IS 

SCHEDULED 

TO 

FINISH 

AT 

-1.000 

HOUR 



a nEM 

♦ 200 003 

entered 

PROCESS 

10 

AT 

55776.136 

HOURS 

AND 

I s 

SCHEDULED 

TC 

FINISH 

AT 

59776. 136 

HCUR 

— 



• him 

* 200 003 

ENTERED 

PROCESS 

22 

AT 

55776. 136 

HOURS 











ro l tem 

* 200 003 

ENTERED 

FROC ESS 

22 

AT 

5 5776 .136 

HOURS 











ITEM 

* 80002 

ENTERED 

FROC ESS 

0 

At 

-1.000 

HOURS 

AND 

IS 

SCHEDULEO 

TO 

FINISH 

AT 

-1.000 

HOUR 




I TEM 

* 200 C 03 

ENTERED 

PROCESS 

22 

AT 

55776.136 

HOURS 

AND 

IS 

SCHEDULED 

TO 

FINISH 

AT 

59776. 136 

HCUR 



I TEM 

80 003 

ENTERED 

PROCESS 

22 

AT 

55776 .7 36 

HOURS 











ITEM 

* 20000 002 

ENTERED 

PROCESS 

19 

AT 

55776.136 

HOURS 

AND 

IS 

SCHEDULEO 

TO 

FINISH 

AT 

60506.136 

HOUR 



ITEM 

* 200 003 

ENTERED 

FROCESS 

3 

AT 

-1.000 

HOURS 

AND 

IS 

SCHEDULED 

TC 

F INI SH 

AT 

-1.000 

HOUR 



ITEM 

* 20 COO 002 

ENTERED 

FROCESS 

24 

AT 

60506.136 

HOURS 

AND 

IS 

SCHEDULED 

TO 

FINISH 

AT 

60506. 136 

HOUR 



I TEM 

* 20000002 

EMEREO 

FROCESS 

27 

AT 

6C506.136 

HOURS 

AND 

I s 

SCHEDULED 

TO 

FINISH 

AT 

60506. 136 

HCUR 


— 

1 TEM 

* 20 COO 002 

ENTERED 

PROCESS 

29 

AT 

6C506.136 

HOURS 

AND 

I s 

SCHEDULED 

TC 

F INI SH 

AT 

60506.136 

HOUR 



ITEM 

* 200 003 

ENTERED 

FROCESS 

4 5 

AT 

6C506 .136 

HOURS 

AND 

IS 

SCHEDULED 

TC 

FINISH 

AT 

60506. ! 36 

HCUR 



I TEM 

2CC00002 

ENTERED 

FROCESS 

45 

AT 

6C50o .136 

HOURS 

AND 

T S 

SCHEDULED 

TO 

FINISH 

AT 

60506. 136 

HCUR 




ITEM 

* 201 003 

ENTERED 

FROCESS 

65 

AT 

6 C 506 .13 6 

HOURS 

AND 

IS 

SCHEDULED 

TO 

FINISH 

AT 

66035. 254 

HOUR 


0 


0.0 146 0.0 

0244 2 4 

730 

7 30 


0 

0 








1 

60506.1 Se316.1 

5 755 76 

5 0130 

8187 


0 

1 







.... 


ITEM 

20000 002 

ENTERED 

FROC ESS 

52 

AT 

6 0 506 .13 6 

HOURS 

AND 

l s 

SCHEDULEO 

TO 

F INI SH 

AT 

60514. 136 

HOUR 



if EM 

2 0000 002 

ENTERED 

F ROC E SS 

11 

AT 

60514.136 

HOURS 

AND 

IS 

SCHEDULED 

TO 

f INI S H 

AT 

6 0 523 .736 

HOUR 



ITEM 

2 0 COO C 02 

ENTERED 

FROC ESS 

13 

AT 

6C523.736 

HOURS 

AND 

IS 

SCHcDUl ED 

TC 

F INI SH 

AT 

60584. 536 

HCUR 



ITEM 

2 C COO 002 

ENTERED 

FROC ESS 

19 

AT 

6 0534 • 536 

HOURS 











ITEM 

* 201 003 

ENTERED 

PROCESS 

65 

AT 

6 6035.254 

HOURS 

and 

I s 

SCHEDULEO 

TC 

FINISH 

AT 

69579.776 

HOUR 



ITEM 

30C01 

ENTERED 

FROCESS 

65 

AT 

66035 .254 

HOURS 

AND 

I s 

SCHEDULED 

TO 

FINISH 

AT 

O6035.254 

HCUR 



3.40G126E+06 3.1010 0C£+ 03 4 .09 5 40 1 £ +0 6 „ „i . C 040 C eE+06 $ . 9999 9 9E +07 

1 .C CO COO E +00 

ITEM 30 GO! ENTERED PROCESS 1 C4 AT 6 EC 35. 254 HOURS 'AND IS SCHEDULED TC FINISH AT 66035.254 HOUR 

ITEM 80 001 ENTERED FROCESS 2 AT 66C35 .254 HOURS _ „ 

ITEM * 201 C03 £ NTS RED PROCESS 6 5 AT 65579.776 HOUR S AND IS SCHEDULED TO FINISH AT 73828.061 HOUR 

ITEM 8000L ENTERED PROCESS 65 AT 65579.776 HOURS And IS SCHEDULED TO FINISH AT 69579.776 HOUR 

!_ 3.400126E+06 2.90100CE + 03 3.045102E+06 1.C030C6E+06 9.999999E+G7 

1 • C C C C GO E +00 

ITEM 80001 ENTERED FROCESS 1 C4 AT 65579.776 HOURS AND IS SCHEDULED TC FINISH AT 69579.776 HOUR 

ITEM 80001 ENTERED PROCESS 2 AT 6 5579.776 HOURS _ _ • 

ITEM * 201003 ENTERED' PROCESS 65 AT 72828 .061 HOURS AND IS SCHEDULED TO FINISH AT 77554.232 HOUR 

ITEM 80001 ENTERED PROCESS 65 AT 7 2828.061 HOURS AND IS SCHEDULED TO FINISH AT. 73B23.061 HOUR 

3.4C0126E+06 2. 9010005 + 03 2.0452015+06 1.0020C3E+06 9.5129005+05 '■ . 

■■i.ccdcooE+00 ~ ■ " " 



ITEM 


30 COT 

ENTERED 

PR 1C ESS 

1 C4 

AT 

72823.061 

HOURS 

AND 

IS 

SCHEDULED 

TO 

FINISH 

AT 

73828.061 

HOUR 


ITEM 


80 001 

ENTERED 

PROCESS 

2 

AT 

72823 .061 

HOURS 










775 54. 2 

146 0.0 

C 19004 

730 

730 


C 

0 









0.0 

7 536 4.2 

560956 

5C130 

81 87 


0 

1 








ITEM 

* 

201003 

ENTERED 

PROCESS 

190 

AT 

71554.232 

HOURS 









w 

MEM 


89C02 

ENTERED 

HROC ESS 

1 50 

AT 

71554.232 

HOURS 

AND 

IS 

scheduled 

TO 

F INI SH 

AT 

77554.232 

HOUR 


ITEM 


80002 

ENTERED 

PROCESS 

1 03 

AT 

71554.232 

HOURS 

AND 

IS 

SCHEDULED 

TO 

FINISH 

AT 

77554. 232 

HOUR 

u> 

ITEM 


80 002 

ENTERED 

PR DC ESS 

2 

AT. 

71554.23 2 

HOURS 

AND 

IS 

SCHEDULED 

TO 

F INISH 

AT 

77554.232 

HOUR 


TTem 


80 002 

ENTERED 

PROCESS 

i 

AT 

71554.232 

HOURS 










ITEM 


30 001 

ENTERED 

PROCESS 

1 

AT 

71554.232 

HOURS 

AND 

IS 

SCHEDULED 

TO 

FINISH 

AT 

77554.232 

HOUR 


ITEM 


80 003 

ENTERED 

PROCESS 

l 

AT 

77554.232 

HOURS 

AND 

I s 

SCHEDULED 

TO 

FINISH 

AT 

77554.232 

HOUR 


ITEM 


80C02 

ENTE RED 

PRHC ESS 

1 

AT 

77554.232 

HOURS 

AND 

IS 

SCHEDULED 

TO 

F INISH 

AT 

77554.232 

HOUR 


ITEM 


80C02 

ENTERED 

PROCESS 

32 

AT 

71554.232 

HOURS 










ITEM 


80C03 

entered 

PRCC ESS 

22 

AT 

7 1554.23 2 

HOURS 










ITEM 


80001 

ENTERED 

PROCESS 

44 

AT 

71554.232 

HOURS 










ITEM 

* 

1 004 

ENTERED 

PROCESS 

44 

AT 

77554.232 

HOURS 

AND 

I s 

SCHEDULED 

TO 

FINISH 

AT 

77554.232 

HOUR 


ITEM 

* 

2 004 

ENTERED 

PROCESS 

15 8 

AT 

-1 .000 

HOURS 

AND 

IS 

SCHEDULED 

TC 

FINISH 

AT 

-1.000 

HOUR 


ITEM 

* 

3 004 

ENTERED 

PROCESS 

153 

AT 

-I .000 

HOURS 

AND 

IS 

SCHEDULED 

TO 

FINISH 

AT 

-i . dco 

HOUR 


ITEM 

* 

4C04 

ENTERED 

PROC ess 

158 

AT 

-1 .000 

HOURS 

AND 

I s 

SCHEDULED 

TC 

FINISH 

AT 

-1.000 

HCUR 


ITEM 

* 

5 0C4 

ENTERED 

PROCESS 

1 5 8 

AT 

-1 .000 

HOURS 

AND 

I s 

SCHEDULED 

TC 

F INISH 

AT 

-1 .coo 

HOUR 


ITEM 

* 

1 1 C 04 

entered 

PROCESS 

158 

AT 

.000 

HOURS 

AND 

IS 

SCHEDULED 

TC 

F IN I S H 

AT 

-1.000 

HCUR 


ITEM 

* 

13C04 

c NT SPED 

PROC ESS 

158 

AT 

-1 .000 

HOURS 

AND 

I s 

SCHEDULED. 

TC 

FINISH 

AT 

-1.000 

HCUR 


ITEM 

* 

21C04 

ENTERED 

FROCESS 

153 

AT 

-1 .coo 

HOURS 

AND 

I s 

SCHEDULED 

TC 

FINISH 

AT 

-1.000 

HCUR 


ITEM 

* 

1 C04 

ENTERED 

FROCESS 

0 

AT 

-1 .0)0 

HOURS 

AND 

I s 

SCHEDULED 

TC 

F INISH 

AT 

-1..000 

HCUR 


I TEM 

* 

200 004 

FILTERED 

PFGC ESS 

1C 

.AT 

7 7554 .232 

HOURS 

AND 

IS 

SCHEDULED 

TO 

F INI SH 

AT 

77554.232 

HCUR 


HEM 

* 

200004 

ENTERED 

FROCESS 

2 2 

AT 

71554.232 

HOURS 










ITEM 

* 

200 C 04 

ENTERED 

PROCESS 

22 

AT 

71554 .232 

HOURS 










ITEM 

* 

80002 

ENTERED 

PROCESS 

0 

AT 

-1.000 

HOURS 

AND 

IS 

SCHEDULED 

TC 

FINISH 

AT 

-1 . ooc 

HCUR 



i 

ITEM * 200 004 

ENTERED 

PROCESS 

32 

AT 

7 7554.232 

HOURS 

AND 

IS 

SCHEDULED 

o 

FINISH 

AT 

77554.232 HOUR 


ITEM 80003 

ENTERED 

PROCESS 

32 

AT 

77554.232 

HOURS 










ITEM * 10C00001 

ENTERED 

PROCESS 

19 

AT 

7 7554.232 

HOURS 

AND 

IS 

SCHEDULED 

TO 

FINISH 

AT 

78284.232 

HOUR- 


ITEM * 200004 

ENTERED 

PROCESS 

2 

AT 

-1.000 

HOURS 

AND 

I s 

SC HEDULED 

TC 

FINISH 

AT 


HOUR 

1 

ITEM * 1C COO 001 

ENTERED 

PROCESS 

24 

AT 

76284.232 

HOURS 

AND 

IS 

SCHEDULED 

TO 

FINISH 

AT 

78284.232 

HOUR 

1 

ITEM * iCCOOCOl 

ENTERED 

PROCESS 

27 

AT 

78284.232 

HOURS 

AND 

IS 

SCHEDULED 

TO 

FINISH 

AT 

78284.232 

HOUR 

1 

ITEM * ICCOOCOl 

ENTERED 

FROC ESS 

39 

AT 

76284.232 

HOURS 

AND 

IS 

SC HEDULED 

TC 

FINISH 

AT 

78284.232 

HOUR 


ITEM * 200 004 

ENTERED 

PROCESS 

45 

AT 

76284.232 

HOURS 

AND 

I s 

SCHEDULED 

TC 

F INI SH 

AT 

78284.232 

HOUR 


ITEM 1 C COO CO! 

ENTERED 

PROC ESS 

45 

AT 

78234.232 

HOURS 

AND 

IS 

SCHEDULED 

TO 

FINISH 

AT 

78284.23 2 

HOUR 


ITEM * 201004 

ENTERED 

P ROC ESS 

65 

AT 

78284.232 

HOURS 

AND 

IS 

SCHEDULED 

TO 

F INI SH 

AT 

81068.253 

HOUR 

nr 

0.0 219 G.O 

0282 38 

730 

7 30 


0 

0 






■ ■ 

i i 

782 84.2 753b 4. 2 

5 717 6 2 

5 C 130 

8187 


C 

1 







i 

ITEM ICCOOCOl 

ENTERED 

PROCESS 

52 

AT 

78284.232 

HOURS 

AND 

IS 

SCHEDULED 

TO 

FINISH 

AT 

78292.232 

HOUR 


ITEM 10000 001 

ENTERED 

PROCESS 

11 

AT 

76292.232 

HOURS 

AND 

I s 

SCHEDULED 

TO 

FINISH 

AT 

78301.832 

HOUR 


ITEM 1CC00001 

ENTERED 

PROCESS 

13 

AT 

78301.832 

HOURS 

AND 

IS 

SCHEDULED 

TO 

FINISH 

AT 

78362. 632 

HOUR 


ITEM ICCOOCOl 

ENTERED 

FROC ESS 

19 

AT 

76362.632 

HOURS 









{ 

ITEM * 201 004 

entered 

PROCESS 

65 

AT 

81068.253 

HOURS 

ANO 

I s 

SCHEDULED 

TC 

FINISH 

AT 

82595.060 

HOUR 


ITEM 80 001 

ENTERED 

PROCESS 

€5 

AT 

8 1068. 253 

HOURS 

AND 

IS 

SCHEDULED 

TG 

FINISH 

AT 

81068.253 

HOUR 

1 4.3001266+06 3.9Q1000S+03 

1 .05 31026+06 1.0010C2E+06 

2.158B9CS+06 






„ 


l.OCOOOOE+OO 















w 

ITEM 80001 

ENTERED 

PROCESS 

104 

AT 

8 1068.253 

HOURS 

AND 

I s 

SCHEDULED 

TC 

FINISH 

AT 

81068.253 

HOUR 

ITEM 80G01 

ENTERED 

PROCESS 

2 

AT 

81068.253 

HOURS 











f 6 K 

82595.1 2190.0 

C26751 

730 

730 


0 

0 







! 1 

0.0 79675.1 

973249 

5 C 130 

4311 


G 

1 







| 

ITEM * 201004 

ENTERED 

PROCESS 

190 

AT 

82595.060 

HOURS 










ITEM 80002 

ENTERED 

PROCESS 

1 50 

AT 

8 2595 .060 

HOURS 

AND 

IS 

SCHEDULED 

TO 

FINISH 

AT 

82595.060 

HOUR 


ITEM 80 002 

ENTERED 

PR DC ESS 

103 

AT 

82595.060 

HOURS 

AND 

IS 

SCHEDULED 

TC 

F INI SH 

AT 

82595.060 

HOUR 


ITEM 80 002 

ENTERED 

PROCESS 

2 

AT 

82595 .060 

HOURS 

ANO 

IS 

SCHEDULED 

TO 

F INI SH 

AT' 

82595.060 

HOUR 


ITEM 80 002 

ENTERED 

PROCESS 

1 

AT 

82595 .060 

HOURS 










ITEM 80001 

ENTERED 

PROCESS 

1 

AT 

8 2595 .060 

HOURS 

AND 

IS 

SCHEDULED 

TO 

FINISH 

AT 

82595. 060 

HOUR 


ITEM 80 003 

ENTERED 

PROC ESS 

l 

AT 

82595 .060 

HOURS 

AND 

I s 

SCHEDULED 

TC 

F INI SH 

AT 

82595. 060 

HOUR 


ITEM 80 002 

ENTERED 

PROCESS 

1 

AT 

8 2595 .060 

HOURS 

AND 

I s 

SCHEDULED 

TO 

F INI S H 

AT 

32595.060 

HOUR 


ITEM 80G02 

ENTERED 

PROCESS 

32 

AT 

62595 .060 

HOURS 










ITEM 80 003 

ENTERED 

PROCESS 

32 

AT 

62595 .060 

HOURS 









j 

ITEM 80001 

ENTERED 

PROCESS 

44 

AT 

82595.060 

HOURS 










ITEM * 1C05 

ENTERED 

PROC ESS 

44 

AT 

82595 .060 

HOURS 

AND 

IS 

SCHEDULED 

TO 

F INI SH 

AT 

82595. C60 

HOUR 


ITEM * 2 005 

ENTERED 

PROCESS 

158 

AT 

-1 .0)0 

HOURS 

AND 

IS 

SCHEDULED. 

TC 

f INI SH 

AT 

-1.000 

HOUR 


ITEM * 3C05 

ENTERED 

PROCESS 

158 

AT 

-1 .000 

HOURS 

ANO 

I s 

SCHEDULED 

TC 

F IN I SH 

AT 

-1.000 

HOUR 


ITEM * 4005 

ENTERED 

FROC ESS 

I 5 8 

AT 

~l .0)0 

HOURS 

AND 

I s 

SCHEDULED 

TC 

F INISH 

AT 

-1 .000 

HCUR 


ITEM * 5005 

ENTERED 

FROC ESS 

158 

AT 

-1.000 

HOURS 

AND 

I s 

SCHEDULED 

TO 

FINISH 

AT 

-i.COO 

HCUR 


ITEM * 11005 

ENTERED 

PROCESS 

158 

AT 

-1.000 

HOURS 

AND 

I s 

SCHEDULED 

TC 

F INI SH 

AT 

-1.000 

HCUR 


ITEM * 13005 

ENTERED 

f ROC ESS 

1 58 

AT 

-1 .000 

HOURS 

AND 

I s 

SCHEDULED 

TC 

F INI SH 

AT 

-I.COO 

HCUR 




















as - 

ITEM 

* 

21005 

EME RED 

PROCESS 

ise 

AT 

-1.000 

HOURS 

AND 

I S 

SCHEDULED 

TC 

FINISH 

AT 

-1.000 

HOUR 


ITEM 

* 

1 005 

E ME RED 

PROCESS 

0 

AT 

-1 .000 

HOURS 

AND 

IS 

SCHEDULED 

TO 

F INISH 

AT 

-1.000 

HOUR 

cl 

ITEM 

* 

200 005 

EMERED 

PROCESS 

10 

AT 

82595.060 

HOURS 

AND 

I s 

SCHEDULED 

TC 

FINISH 

AT 

82595.060 

HOUR 


ITEM 

* 

200005 

EMEPED 

PROCESS 

32 

AT 

82595 .060 

HOURS 









'IS 

ITEM 

* 

200005 

ENTEREO 

PROCESS 

22 

AT 

82595 .060 

HOURS 









i es 

ITEM 

* 

80CQ2 

EMERED 

FROC ESS 

0 

A T 

-1.000 

HOURS 

AND 

IS 

SCHEDULED 

7 C 

FINISH 

AT 

-1.000 

HOUR 

i ^2 

ITEM 

* 

200005 

EMEPED 

PROCESS 

32 

AT 

8 2 595 .060 

HOURS 

AND 

IS 

SCHEDULES) 

TC 

FINISH 

AT 

82595.060 

HOUR 


ITEM 


80CC3 

EMEPED 

PROCESS 

32 

AT 

82595.060 

HOURS 










ITEM 

* 

4 C COO GO- 

£ ME RED 

PROCESS 

IS 

AT 

6 2595 .060 

HOURS 

AND 

I S 

SCHEDULED 

TO 

FINISH 

AT 

83325.060 

HOUR 


ITEM 

* 

200 005 

EMEPED 

PROC ESS 

c 

AT 

-1 .000 

HOURS 

AND 

IS 

SCHEDULED 

TO 

F INISH 

AT 

-1.000 

HOUR 


ITEM 

* 

4CC00CG4 

ENTERED 

PROCESS 

24 

AT 

83325.060 

HOURS 

AND 

IS 

SCHEDULED 

TO 

FINISH 

AT 

83325.060 

HOUR 


ITEM 

♦ 

4 0000 004 

emepeo 

PROCESS 

27 

AT 

6 2325.060 

HOURS 

AND 

I s 

SCHEDULED 

TC 

FINISH 

AT 

83325.060 

HOUR 


ITEM 

* 

4 C COO C 04 

ENT £ BED 

FROC ESS 

29 

AT 

83325.060 

HOURS 

AND 

IS 

SCHEOULED 

TC 

F INISH 

AT 

83325.060 

HOUR 


ITEM 

* 

200 005 

ENTERED 

FROC ESS 

45 

AT 

8 2325 .060 

HOURS 

AND 

I s 

SCHEDULED 

TC 

FINISH 

AT 

83325.060 

HOUR 


ITEM 


4 0 COO 004 

ENTERED 

PROCESS 

45 

AT 

82325.060 

HOURS 

AND 

IS 

SCHEDULED 

TC 

FINISH 

AT 

33325. C60 

HOUR 


ITEM 

* 

201005 

ENTERED 

PROC ESS 

65 

AT 

83325 .060 

HOURS 

AND 

IS 

SCHEDULED 

TO 

F INISH 

AT 

84872. 891 

HOUR 

! 0 


0, 

,0 2920.0 

035353 

730 

730 


0 

0 







i. 1 

63325 

.1 79675.1 

564647 

5 C 1 30 

43 11 


0 

1 







w 

ITEM 


4 C COO 004 

ENTERED 

PROC ESS 

52 

AT 

82325.060 

HOURS 

ANO 

IS 

SC HEDULED 

TO 

FINISH 

AT 

63333.060 

HOUR 

ro 

ITEM 


4CC00C04 

ENTE RED 

PROCESS 

11 

AT 

83333 .060 

HOURS 

AND 

IS 

SCHEDULED 

TO 

F INISH 

AT 

33342. 660 

HOUR 


ITEM 


40000 004 

ENTERED 

PROC ESS 

13 

A T 

83342 .660 

HOURS 

AND 

IS 

SCHEDULED 

TC 

FINISH 

AT 

83403.460 

HOUR 


ITEM 


4CCGGC0^ 

ENTERED 

PROCESS 

19 

AT 

83403 .460 

HOURS 









i 

ITEM 

* 

201005 

ENTERED 

FROC ESS 

65 

AT 

6 4 872 • 89 1 

HOURS 

AND 

IS 

SCHEOULED 

TO 

FINISH 

AT 

86691.545 

HOUR 

i 

ITEM 


80C01 

ENTERED 

FROC ESS 

65 

AT 

84872 .891 

HOURS 

AND 

IS 

SCHEDULED 

TC 

FINISH 

AT 

34872.891 

HOUR 

5.20Q126E+06 4. 7010 GCE + 03 

1. 04 310 2 

F +06 1 

• C010C25+ Qfc 

2 . 1 5 88 9 CF + 06 




, 



1 .C COCOOE+OO 
















ITEM 


80 001 

ENTERED 

PROCESS 

1C4 

AT 

8 4 E 72 .891 

HOURS 

ANO 

IS 

SCHEDULED 

TC 

F INISH 

AT 

64872.891 

HOUR 


ITEM 


60 001 

ENTERED 

PROC ESS 

2 

AT 

84872 .891 

HOURS 









1 

ITEM 

* 

201 CCS 

EMEPED 

PROCESS 

65 

AT 

86691 .545 

HOURS 

AND 

IS 

SCHEDULED 

TC 

FINISH 

AT 

91187.212 

HOUR 

i 

ITEM 


80 001 

EMERED 

PROCESS 

65 

AT 

8 6691 .545 

HOURS 

AND 

IS 

SCHEOULEO 

TC 

FINISH 

AT 

36691.545 

HOUR 

5.200126E+06 4. 7010GCF + 03 

3*045102 

5+06 1 

. 0030 065+06 

9.999999E+0? 







l.CCOCOOE+OO 
















ITEM 


80 CGI 

ENTERED 

PROCESS 

1 C4 

A T 

86691 .5^5 

HOURS 

AND 

IS 

SCHEOULED 

TO 

FINISH 

AT 

8 6 691 * 545 

HOUR 


ITEM 


80 001 

EMERED 

PROCESS 

2 

AT 

8 6691 . 5m- 5 

HOURS 










ITEM 

* 

201 COS 

EMERED 

FROC ESS 

1 S3 

AT 

88330.000 

HOURS 
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IERvice 

FLIGHTS 


S IMULAT I CN REPLAC EMENT 
NG. SATELLITES 



0 

0 

0 

0 

0 

o_ 

o 

o 

o 

a 

o 

_o_ 

o 

o 

0 

0 

0 

0 

o 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

a 

o 

o 

o 

o 

0 


OPERATING 

PERCENTAGE 

S.IMLLAT 

I SAT. 

0 SAT. 

NO. 

967fc67 

3.333 

1 

98.323 

1.667 

2 

97.5CC 

2.500 

3 

95.833 

4.167 

4 

99. 1(7 

.833 

5 

98.333 

1.667 

6 

96.667 

3.333 

7 

IOC.OCO 

0. 000 

8 

95.833 

4.167 

9 

96.667 

3.333 

10 

98.323 

1.667 

11 

96.667 

3.333 

12 

98.333 

1.667 

13 

98.333 

1.667 

14 

98.323 

1.667 

15 

9 7. 5 CO 

2.600 

16 

9 7. 5 CC 

2.500 

17 

99.167 

• 83 3 

16 

98.323 

1.667 

19 

98.333 

1.66 7 

20 

98.333 

1.66 7 

21 

9 7.5 C C 

2.500 

22 

99.167 

.83 3 

23 

96.323 

1.667 

24 

98.323 

1.667 

25 

94.167 

5.333 

26 

1CC.GCG 

0.000 

27 

99.1 67 

.833 

28 

98.323 

1.667 

29 

57.5 CC 

2.500 

• 30 

99.167 

.833 

31 

98.323 

1.667 

32 

57.5CC 

2.500 

33 

98. 323 

1.667 

34 

97. 5 CO 

2.500 

35 



o 

SIMULATICN 

REPLACEMENT 

SERVICE 

OPERATING 

PERCENTAGE 

SIMULATION 

S 

►d o 

NC. 

SATELLITES 

FLIGHTS 

1 SAT. 

0 SAT. 

NO* 

8 | 







SI 







ry-'C " 1 

' 36 

1 

0 

99.167 

.833 

36 

s S 

j C5 £ 

37 

5 

0 

95.823 

4.167 

37 

! *p. 21 

■ lL O 

36 

4 

0 

96.667 

3.333 

38 

tei 

39 

2 

0 

97.5CC 

2.500 

29 

a& 

AO 

4 

0 

96.667 

3.333 

40 


41 

1 

0 

99.167 

• .833 

41 

; 

42 

3 

0 

9 7 • 5 CO 

2.500 

42 


43 

2 

0 

9E.3 23 

1.667 

43 


44 

4 

0 

96.667 

3.333 

44 


45 

'Z 

0 

9 7. 5 CO 

2.500 

45 


46 

2 

0 

98.333 

1.667 

46 


47 

2 

0 

98.323 

1.667 

47 

j 

48 

4 

0 

96.667 

3.333 

48 . 

td 

49 

1 

0 

99.167 

.83 3 

49 

1 

50 

3 

0 

97.5CC 

2.500 

50 

-4 

51 

Q 

J 

0 

9 7. 5 CO 

2.500 

51 


52 

2 

0 

98.323 

1.66 7 

52 


53 

2 

0 

98. 3 23 

1.667 

53 


54 

2 

0 

99.3 33 

1.667 

54 


55 

2 

0 

97.562 

2.43 8 

55 


56 

2 

0 

98.333 

1.667 

56 


57 

i 

0 

99.1 67 

• 83 3 

57 


58 

"3 

0 

9 7.5CC 

2.500 

58 


59 


0 

5 7.5 00 

2.500 

59 

;■ 

60 

3 

0 

9 7. 5 CO 

2.500 

60 

I 

fcl 

4 

0 

96.667 

3.333 

61 


62 

2 

0 

'56.323 

1 • 66 7 

! 62 


63 

3 

0 

57.5CC 

2. 500 

63 


64 

2 

0 

56.333 

1.66 7 

64 


65 

? 

0 

98.323 

i • 66 7 

65 

\ 

66 

3 

0 

97.5CC 

2.500 

66 


67 

2 

0 

98.323 

1.667 

67 


60 

4 

0 

56.667 

3.33 3 

68 


69 


0 

57.500 

2.500 

69 


70 

2 

0 

58. 3 23 

1.667 

70 
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SIMULATION 

NO. 

P EPL A CEM ENT 
SATELLITES" 

SERVICE 

FLIGHTS 

OPERATING 1 
1 SAT. 

71 

4 

0 

96.667 

72 

1 

0 

95.167 

73 

£ 

0 

98.3 23 

74 

1 

0 

95.167 

75 

3 

0 

57. 5 CC 

76 

2 

0 

98.333 

*• 77 

1 

0 

5 5.167 

78 

1 

0 

99.167 

79 

w 

0 

57.5 CC 

60 

4 

0 

56.667 

ei 

2 

0 

58.333 

62 

3 

0 

S7.5CC 

63 

3 

0 

97.5 CO 

a* 



0 

S7.5CC 

85 

4 

0 

96.667 

86 

c 

0 

55.823 

87 

2 

0 

57.954 

68 

1 

0 

95.1 67 

89 

2 

0 

98.323 

90 

3 

0 

97.5G0 

91 

2 

0 

58.323 

52 

3 

3 

5 7.5 CC 

53 

3 

0 

57.5CC 

94 

1 

0 

95.167 

95 

1 

0 

99.1 67 

56 

2 

0 

58.322 

57 

2 

0 

58.3 23 

58 

2 

0 

56.3 23 

59 

2 

0 

58.322 

ICO 

2 

0 

98.323 ' 



0 S4T • NO, 

3*333 71 

. 83 3 72 

1.667 73 

.83 3 74 

2.500 75 

1.66 7 76 

.83 3 77 

.833 78 

. 2.500 79 

3.33 3 eo 

1.667 €1 

2* 500 62 

2.500 83 

2.500 64 

3.333 85 

4.16 7 86 

2.006 87 

.833 88 

1.66 7 89 

2.500 90 

1.667 91 

2.500 92 

2.500 93 

.833 94 _ 

.833 ' 95 

1.667 96 

1 . 66 7 57 

1.667 98 

1.66 7 59 

1.667 1 GO 



ORIGINAE PAGET® 
jQ F P(k»R. QtJALrrto. 


***** AV A ILAEILI TY ***** 


THERE WERE ICO MISSIONS WHICH ACCUMULATED 876C000 OPERATING HCUR S IN CRB IT* 

THERE ARE 0 SAT ELUTES CPER ATI NG FOP 2 . 0 8 1 PE RCEN T OF THE TIME. 

MINIMUM 0.00 PERCENT 

_ AVERAGE 2.09 PERCENT 

MAXIMUM 5.83 PERCENT " 

STANDARD tEVIATION .98 PERCENT 

THERE ARE 1 SATE LL ITE S 0 PER AT I NG F 0 R 9 7 .91 A P E RCEN T OF THE T I M E. 

MINIMUM 9 A • 1 7 PERCENT 

_ AVERAGE 9 7.91 PERCENT 

MAXIMUM I 00.90 PERCENT 





STANDARD 

CEVI ATICN 

.96 

PERCENT 


w *** 

1 

1N> 

O 

FRECUENCY 

OISTR I6UT I UN CF 

SHUTTLE LAUNCHES REQUIRED *** 











LAUNCHES 0 

1 

2 

3 

A 

* 

6 

7 

8 9 


CCCIRMC 0 

2 

16 

38 

26 

' 13. 

4 

0 

• 1 0 

— 

NCPM 0.00 

.05 

.42 

l .00 

.68 

. 34 

. 11 

0.00 

.03 O.OC 

■ 

CLM 0.00 

.02 

. .. I 8 

.56 

. 82 

.95 .... 

..39 

.39 

1.00. 1.0C 

. 

LAUNCHES 0 

l 

2 


4 

5 

6 

7 

8 3 



MINIMUM = 1.00 

AVERAGE = 3.49 


MINIMUM = 1.00 

AVER AGE = 3. A 9 

MAXIMUM = e.UO 

MED IAN = 3. 00 

MCDc = 3.00 

STANDARD DEVIATION = 1.1a 



*** SHUTTLE launch time distribution *** 

the AV E RAGS HUMBER CE SHUTTL E L AUNCH ES F EQU I RED IN EACH TIME INTERVAL. 

THE TOTAL TIME SPANNED IS 131400.0 HOURS. 

UcO kterval' is 2i 9C . o Hou ps . ~ ' " 


AVG. NO.; 
INTERVAL 

1. 01 .03 

1 2 

.02 

3 

• 08 
4 

• 01 

5 

.02 

6 

. 06 
7 

.06 

8 

.05 

9 

.05 

1C 

.03 

11 

.07 

12 

• 06 
13 

.07 .11 

14 15 

.07 

16 

.04 

17 

.05 

la 

■m 04 
19 

.or 

20 

AVG. NO. 

.05 .07 

. II 

.12 

.07 

.05 

.04 

.10 

.07 

.06 

.04 

.09 

.05 

.07 .10 

.04 

.07 

.07 

• 11 

• 04 

INTERVAL 

21 22 

23 

24 

25 

26 

27 

28 

29 

3 C 

31 

32 

33 

34 25 

36 

37 

38 

39 

40 

AVG. NO. 

.03 0.00 0.00 

0.00 

C .00 0 . 00 G 

l.CO 0 

• 00 

0.00 

0.00 0.00 

0.00 0.00 C 

>. 0 C 0.00 0.00 

0.00 0.00 0 

.00 

0.00 

INTERVAL 

41 42 

42 

44 

45 

4 £ 

47 

48 

49 

5 0 

51 

52 

53 

5 A 55 

56 

57 

58 

59 

60 


W 

f o TEE ' M IN. NUMB ER ”0 F S HUT T L E LA UNO^^Y^TREiT FOR - A ~MfS SIGN 1 S 1.00 

j ... THE AVERAGE NUMBER CP SHUTTLE LA UNC HES REQUIRED FOR A M ISSI ON IS 2.49 

THE MAX. HUMBER CF SHUTTLE LAUNCHES REQUIRED FOR A MISSION IS 8.00 

j LO W ALTlTU C E L A INCHES Pi R N I S S TCN” ’ 

I 

I 

[_ MINIMUM = 1.00 

AVERAGE = 3.49 ' ' 

MAXIMUM = 8.00 

_ STO CEV = 1. 18_ 


HIGH ALTITUDE LAUNCHES PER MISSION 

MINIMUM ” 0.00 
AVERAGE * 0.00 

MAXIMUM = 0.00 

STD CEV =' 0.00 ” 




***** SERVICE FLIGHT INITIATICN STATISTICS ***** 


SATELLITE DOWN 

MINI HUM = O.O Q 

AVERAGE = 0.00 

MAXIMUM * 0.00 

__ sjo cev- o.oo 


XOG WE I GHT L1H I T REACH EC 

MINIMUM = 0.00 

_ AVER AGE »_ 0.00 

MAXIMUM « 0.00 

STO CEV * 0.00 


W STCMAGE LIMIT Mf ACHED 

w _ 

F ^ r MINIMUM » 6.00 

AVERAGE * 0.00 

i MAXIMUM 0. 00 

STD CEV * 0.00 



*** SRU REPLACEMENT PER SERVICE FLIGHT CISTRIBUTION **♦ 
THERE WER E N C ENT Rif S ! N THE CIS TRIBIT 10 N 


"" " " " " *** SRU REP LACE ME NT ii* E I C FT C IS f P IBU T I ON PER SERVICE Ft I GHT * ** 

r " THERE WERE NO ENTRIE S IN T HE DI S T R I B l T 1 1! N 



*** REPLACEMENT SATELLITES MISSICN FREQUENCY DISTRIBUTION *** 


SAT ELI It 0 1 2 3 4 5 6 7 8 

CCCURKC 2~ 16 38 26 13 4 0 T~~~Q 

KOFM *05 .4 2 i.QO .68 .34 *11 O.CC .03 C.00 

CUM *02 .16 * 56 .82 *95 *99 .99 1*00 1.0 0 

SAT EL LIT 0 1 2 3 4 5 6 7 8 


MINIMUM = 6*00 


W 


■ 

Co : 

ro 


AV ERAG E = 2. 49 

MAXIMUM * 7*00 

MEDIAN = 2V00 


MODE « 2.00 

STANOARD CEVIAT ION - 


1.18 







ee-a 


*** SRU MODELS CCWN SUMMARY *** 

TFER E WERE NC EN TRIE SIN THE Cl STRIB L T ION 


*** SPU MODELS REWORKED *** 



THERE WERE NC ENTRIES IN THE DISTRIBUTION 

***** SATELLITE SERVICE VISITS ***** 



*** NUMBER CF SATELLITES VISITED PER MISSION **** 

THERE WERE NC ENTRIES IN THE DISTRIBLTION • 

***** ACTIVITY C C ST SUMMARY ***** 

1C NAME /D£ S CR I P ft ON START FINISH ‘ COST (MILLIONS OF COLLARS) 

MRS * HRS * MIN: AVG MAX STD DEV 

27 LAUNCH -1.0 -1.0 1.531 5.344 12.250 1.805 

44 SPACECRAFT EQUIP. MFC -l.C -1.0 12.L25 42.315 96.99 3 14.294 

**** ACTIVI TY. TOTALS ** ** 13.656 47.659 109 .246 16.100 

* TYPICAL TIME FCR 1ST ITEM ENTRY AND LAST ITEM COMPLETION KiF MISSION SIMULATION ICO 



*** KISS ION COST MI CLICKS) *** 




1 CCST CLR 10 

20 

3C 

40 

50 

60 

70 

80 

90 

100 

110 120 


OCCIRKC 0 

2 

16 

0 

38 

26 

13 

0 

4 

0 

I 0 


KCRM C.00 

.05 

• A 2 

0.00 

i.00 

.68 

. 34 

0.00 

.11 

0.00 

.03 0.00 


CtM 0*00 

.0 2 

. 18 

.18 

.56 

.62 

.55 

.95 

.99 

.99 

loQO 1.00 


r 

CCST CLR 10 

. 

20 

30 

40 

50 

60 

70 

60 

90 

IOC 

110 120 












MINI KUM = 

20.00 

tfl 










AVERAGE = 

53.60 

r w 

1 * 

! 

1 












MAXIMUM = 

110.00 











MEDIAN = 

50.00 











MODE = 

50.00 


STANDARD DEVIATION - 15.72 



IN ITS MANUFACTURED 

MINIMUM = TTOO' 

AVERAGE = 3.49 

MAXIMUM = _9. 00^ 

STD CEV = 1.18 


^ UNITS USED TO SERVICE SATELLITES 

i 

- w 

ui 

_ NC • RJEQ 0 1 

CCCLPFC 100 C 
KCFM 1.00 0.00 
f CLM 1.00 1.00 

, NC. REQ 0 1 


MINIMUM ^ . C.OO 

AVERAGE - C.OO 

MAXIMUM = C.OO 

MEDIAN = C.OO 

MCDE « 0.00 

STANDARD DEVIATION = C.OO 


NR C MOD EL jSLMB ER 2 - ELEC TR I C POWER MODULE 


UNITS PANUFAC TUP r D 


MINIMUM - 1 .00 
AVERAGE - 3*49 
MAXIMUM = 8* 00 
STD CEV *' 1.18 



UNITS USED TO SERVICE SATELLITES 



O' 


INC. REQ 0 1 


CCCLRNC 100 0 

NORM 1.00 0.0 C 

cum i.oo u6c 


JNC. REQ 0 1 


MINIMUM = 

0.00 

AVERAGE - 

0.00 

MAXIMUM = 

G. 00 

MEDIAN = 

0.00 

MODE = 

0.00 


STANDARD OEVI A TIUL = 


C.00 



NR L MODEL . MJMB E R 3 - OM*D AND DATA HANDL ING MODULE 


UNITS MANUFACTURED 

MINIMUM = 1.00 
AVERAGE * 3.49 
MAXIMUM - 8.00 
STD CEV « 1.18 


UNITS USED Til SERVICE SATELLITES 
ttf 

rj , 

"M • - ■ 

[ NCo PEQ 0 1 

CCCLRNC 100 0 

NOFM 1.00 C.00 

; cum 1.00 l.oc 

, NCo REG 0 1 


MINI MUM - • 0.00 

AVERAGE = 0.00 

MAXIMUM - C.00 

MEDIAN = 0. 00 

MODE * • C.00 



STANDARD CEVIATIL’N 


0.00 



r~ 


UNITS MANUFACTURED 

MINIMUM = 1.00 
AVERAGE = 3.49 
MAXIMUM = ji.00 
STD DEV - 1*18 



UNITS USEC TO SERVICE SATELLITES 
W 

! U> ~ 

i oo. 

1 

[_NC • REQ 0 J 

OCCUPKC 100 C 

NCFM 1.00 (M)0 

j ~ CUM 1.00 i.oc 

! . 

| NC . PFQ 0 1 




MINIMUM 


0.00 

' AVERAGE 

= 

0.00 

MAXIMUM 

= 

0.00 

MED IAN 

= 

0.00 

MODE 

- 

C.00 

STANDARD DEVIATION 

= 

0.00 



.. NR U.J^nCEl. >UMtt |P 5 _ A CTUAT I ON MODULE 


tNITS MANUFAC TURc D 


MINI RUM = I. 00 

AVERAGE = 3* 49 

MAXIMUM = 8*00 

STO CEV * i. 18 


UMTS USE C TO SERVICE SATELLITES 

■ w 

sO 

NO. REQ 0 1.1„ 

OCCUR FC 100 C 
NCRH 1,00 O.OC 
CUM 1.00 1.00 

NC. REO 0 1 


MINI RUM = 0.00 

AVERAGE = C.00 

MAXIMUM = 0.00 

MEDIAN = 0. UO 

MGDE ■= C.00 


standard deviation 


0.00 



N R li MOD EL N UMBE R 11 - F IVE BAND ESS R PXRr A 


tN ITS MANUFACTURED 

EINI EUM “ V 1.00 

AVERAGE = 3.49 

MAXIMUM = 8.00 

S TO DEV * 1. 18 


L 


UNITS USED TO SERVICE SATELLITES 
W 



NC . R Eg 0 1 


CCCURKC 100 C 

JNCFM 1.00 0.0 C 

’ CUM 1. 00 1.0 0 

NC. REQ 0 1 


r~ 

\ 




MINI MUM = 0.00 

AVERAGE = 0.00 

MAXIMUM = C.OO 

MEDIAN - C.OO 

MODE = C.OO 


STAN D ARO DEVIATION 


C.OO 



NftkJIODEL NUMBER 13 - ... W IDEBAND CC H MCDULE A 


! CM ITS MANUFACTURE 0 

t mTn!>um = V . oo 

AVERAGE = 3.49 

MAXIMUM = 8.00 

! STO DEV * 1.18 


UNITS USED TO SERVICE SATELLITES 
td 



CCCLPKC 100 C 


NQPM 1 .00 0 *0 C 

| CUM 1.00 1. 00 

L_NC?.„ ... . o l_ 


MINIMUM - . 0.00 

AVERAGE - 0.00 

MAXIMUM * 0.00 

MEDIAN = 0.00 

MCDc = . 0.00 

standard DEVIATION.* 0.00 




L 


NRU MODEL 21 - N.CN-REPUAC EABL £ COM PONENTS 


| I N ITS MANUFACTURED 

' HNTHUM 1. 00 

AVERAGE = 3.49 

PA XI RUM = 8.00 

r ’ STO CEV * 1. 18 


UNITS USED TO SERVICE SATELLITES 
W 


N 

J<jC. R6Q 0 1 

CCCORFC 100 0 

NORM 1.00 O.OC 

ciin i.oo i.oc 

NG. REQ 0 1 


MINI RUM = 0.00 

| ~ AVERAGE = 0.00 

i 

L MAXI MUM = G. 00 

MEDIAN = 0.00 

f ■ ■■ ” ’ ' MCOE = _ 0.00 

$ TAN D ARD DEVIATION = 0.00 



w , 

I 

U> 


34 313 3 


UCG5800. 0 97.12/74. TR* /TSS 741 6 ~ ^.5/03/74 


18.1 8.20. JOB, LCGS £00. 

| 18.18 .20. ACCOUNT , J W65 7C5 . 

! 18.16.21.NAME ,228 600, 6 570 5, WRCBLE SKI ,J. 
i 18.18.21. PROS tEM, 243761. 

1 8.1 6721. MACH I NE , 7413 7 

18.16.21. MAXFL, 204000. 

18.18.21. MAXTIM, ICO. 

118.16.21.* FL, 2 C40 0 0. 

! 16.16.31. GET * LGOE C$,NCFA7 30. 

L18.38.16. LGOEGStl NPUT =NOMA730 . 

18.38.17. MIN FL - 5 7 COO LOA C * 2C3700 EXECUTE. 

18.39.39. STOP 


18.39.39. ATIM 

71.67C 

SEC. 

18.39.39.CPU 

37.02 1 

SEC. 

! 18.39.39.FPU 

41.242 

SEC. 

18.35.39. MUCM 

4.440 

MfcD-SFC. 

18.39.39.CISK 

38.872 

KPRIJS . 

18.39.39.FRNT 

200C 

ESI L IN=S 



B-44 


i U C G580 0 N 

UC.G5 8P ON. 

i 

| UCG5 800N . 

UCG5 800N • 
. (JCG 5 SOON • 
LCG5 SOON * 
UCG5800N. 
yCG5 8 CON l_. 
UC65 BOON • 
UCG5 800N . 
UCG5 800N . 
UCGSflpON. 
UCG5800N. 
UCG58GQN . 


JW65705. 

2437 61, 

WRCBLESKI » J. 

1921 

LINES. 

L Q 20. 

******************** 

JW65705. 

243761. 

WR CBLE SKI , J. 

1921 

LINES. 

L Q 20. 

* ** * * ** * * ** ** * ** * ** * 

JW6S7Q5. 

2437 61. 

WRCBLESKI , J. 

1921 

LINES. 

L 020. 

******************** 

JW6 5705 ♦ 

243761. 

WRCBLESKI , J. 

1921 

LINES. 

L020. 

******************** 

JW65705. 

243761. 

WRCatESKItJ. 

1921 

LINES. 

LQ20* 

* ******************* 

JW6 5705. 

243761. 

WRCBLE SKI , J. 

1921 

LINES. 

L020. 

******************** 

JW 6 5705 * 

243761. 

WR CBLE SKI * 4. 

1921 

U_NJS.„ 

, L02G. 

******************** 

JW6. 5705. 

243761. 

WRCBLESKI ,4. 

1921 

LINES. 

LQ20. 

******************** 

JW657Q5. 

2437 61. 

WRCBLESKI , J. 

1921 

LINES. 

LQ20. 

******************** 

JW 6 570 5 . 

2*3761. 

WRCBUf SKI f J. 

1921 

LINES . 

L Q20. 

******************** 

JW65705. 

243761. 

WRCBLESKI » J. 

1921 

LINES. 

LQ 20. 

******************** 

JW65T05. 

2437 61. 

.. WRCBLE SKI * J. 

. 1921 

LINES. 

L 020. 

******************** 

JW65705. 

243761. 

WRCBLESKI * J. 

19 21 

L INES . 

LG 20. 

******************** 

JW65705. 

2437 t 1 • 

WRCBLESKI , J. 

1921 

LINES. 

LG 20. 

*** * * ******* ******* * 



APPENDIX C 


REPRESENTATIVE MISSION SIMULATION FOR 
LAUNCH- AND-RESUPPLY SHUTTLE MODE 




***** **************************** 
♦SATELLITE LIFE CYCLE COST MCDEL* 


********** *********************** 



FAILURE RATE K FACTOR: 1.CC0 

UNCLUDEC IN PRINTED RTBF VALUES) 






***** PROCESS DESCRIPTION ***** 


PROCESS l *** SATELLITE FL IGhT SCKECUL I NG *** * • ' 

IT IS LOCATED AT PQSITICN 167 CF THE INTERNAL COMPUTER LIST AREA . 

PR 0 CJES $ TRANSF OR MAT I GN TYPE 26 HAS _2 l . DE SCR I PTORS . 

1*00, 1.00, 0. 00," " 730. CO , 1* 00, 1 .00," 0. 00 , " 14 .00, ' " 0. 00 7 

0. 0C, *95999. CO, *39999.00, O.CO, C.OO, 0.00, 0.00, 0*00, l.CO, 

1. qg, _o.oo, c_.oc, 

REFER TC THE PROCESS CXPLAMTICN FOR TFE MEANING CF TFE ABOVE VALUES. " 

TEE 3 INPUT PROCESSES ARE S, 2, 79, 

TFE 3 OUT PUT PROCESSES ARE 32, -1, 44, 

OUTPUT SCHEME 15 IS USED 
*0 ITEMS CAN BE PROCESSED S IMLLT ANEOLSLY. 

INITIALLY, THERE ARE^ C ITEMS BEING PROCESSED. 

THE iNITIAl PROCESS STATUS IS OPEN ' " *” 


PROCESS 2 *** SRU REPLACEMENT SCHEDULING *** ' . 

IT IS LOCATED AT POSITION 72 CF THE INTERNAL CCMPUTEP LIST AREA. 

, . JWOCJES S TR AN S FOR M AT I CN TVP E , 3 9 HAS IX D£ SCR IP TOR S-. . 

O 98.00, 0.00, 730*00, *59999.66, 4.0C," *9999 9.00'* *59599.00, *99999.00, *99599.00, 

^ 6.0C, O.CO, 

REFER TO THE PROCESS EXPLANATION FOR THE MEANING CF THE ABOVE VALUES. 

THE 3 INPUT PROCESSES ARE 104," 103," 42, ' ” 

THE 3 OUTPUT PROCESSES ARE 42, 3C, 1, 

OUTPUT SCHEME 13 IS USED 

*0 ITEMS CAN BE" PRCCE SSED S IMLLT ANEOLSLY . ~ ' “ ' , 

INITIALLY, THERE ARE 0 ITEMS BEING PROCESSED. 

THE INITIAL PROCES S STATLS IS OPEN _____ _ _____ 


PROCESS 3 **LlJ A Ii L LiIE.CHECKCUT_ _ *** 

it IS L OCA TEC AT POSITION 366 CF THE INTERNAL CCPPUTEP LIST AREA • 
PROCESS TRANSFORMATION TYPE 1 FAS 4 DESCRIPTORS. 
l.OC, 72.00, C.OC, 0.00, 

REFER TO THE PROCESS EXPLAN AT 1C N F CR ~TH E MEANING CF THE "ABOVE VALUES. 

THE 1 INPUT PROCESSES ARE 5, 

THE 1 OUTPUT P ROCE SSES ARE 32, 

OUTPUT SCHEME 0 IS USED" " “ ’ 

1C ITEMS CAN BE PROCfcSSED S I M LIT A NEC l SLY . 
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INI TI ALLY » l FERE AR E Q.-1IFES BE 1 NG P RfICE 5.SED 

THE INITIAL PROCESS STATES IS CPEK 


PROCESS 4 *** SRO RETURN CHECKOUT 

IT IS LOCATED AT POSITION 13 OF THE INTERNAL COMPUTER LIST AREA. 

PROCESS TRANS FORMATION TYP E 1 H AS 4 DESCRIPTORS. 

l.ddf 12.00, 0.00, c.co, 

REFER TO THE PROCESS EXPLANATION FOR THE MEANING OF THE ABOVE VALUES. 
THE l INPUT PROCESSES ARE 5, 

THE l OUTPUT PROCESSES ARE 3C , 

CtTPUT SCHEME 0 IS USED 

1 I TEMS CAN BE PROCESSED SI MILT ANEQL SLY. 

INITIALLY, THERE ARE 0 ITEMS BEING PROCESSED. 

THE INITIAL PROCESS STATES IS CPEN 


PROCESS 5 *** PAYLCAC RETURN SEPARATION *** 

IT IS LOCATED AT POSITION _28_CF TH E INTERNAL CCM FUTE E LIST AR EA. 

PROCESS TRANSFORMATION TYPE 25 HAS l DESCRIPTORS. 

O.CC, 

REFER T O THE PROCESS EXPL AMT ICN FOR THE MEANING OF THE ABOVE VALUES. 

THE l INPUT PROCESSES ARE 13, 

THE 8 OUTPUT PROCESSES ARE 1, 3, 30, 4, 2, 15, -I, 158, 

__ OUTPUT S CHEME 16 IS USED __ . . ' _ 

*0 ITEMS CAN BE PROCESSED SIMLLT ANECL SLY • 

INITIALLY, THERE ARE 0 ITEMS BEING PROCESSED. 

THE I NITI AL PROCESS^ ST ATUS IS. CPEN _ " _ _ 


PROCESS 10 »*» SATELLITE A S S € M fi L Y / TE S T __ *** 

IT IS LOCATED AT POSITION 4S1 CF THE INTERNAL CCMFUTER LIST AREA; 

PROCESS TR ANSFC RM AT I CN TYPE 38 HAS IC DESCRIPTORS. 

1.00, ._C0, _ C.GC, _ 1_.C0, _ 5 . 00 , 0.00,_ _ 0.00, O.CC, C.00_, 

o.oo, 

REFER TC THE PRUCESS EXPLANATICN FOR THE MEANING CF TEE ABOVE VALUES. 

THE 1 INPUT PROCESSES AR E 44 » 

THE 1 OUTPUT PROCESSES ARE 32 , “ ' 

OUTPUT SCHEME C IS USED 
*0 ITjEMS_ CAN BE PROCESSED S I M LL T ANEOOSLY . 

INITIALLY, THERE ARE C ITEMS BE ING FFCCESSED. 

THE INITIAL PROCESS STATUS IS OPEN 




PROCESS 11 *** LANC ING/SAF ING *** 

1 1 IS LOCATED AT POS ITION 351 CF TEE ETERNAL COMPUTER LIST AREA^ 

! PROCESS TRANSFORMATION TYPE 1 HAS 4 DESCRIPTORS* 

| 1.00, 9.60, C.00, 0.00, 

I REFE R TO TH E PROCESS EXPL A N AJ ICN_ FOR _T HE ME A N I NG OF THE ABOVE VALUES . 

THE 1 INPUT PROCESSES ARE 52, 

THE 1 OUTPUT PROCESSES ARE 13, 

OUT PUT SCHEME 0 I S USED 

5 ITEMS CAN BE PROCESSED SIMULTANEOUSLY. 

INITIALLY, THERE ARE C t TE MS BEING PROCESSED. 

L _ _ THE I N ITI A L PROCESS STATUS IS OPEN 


PROCESS 13 »** PAYLOAD REMO VAL / SHU T TL E MA1N TEN. **» 

F IT IS LOCATED AT POSITION 332 OF THE INTERNAL COMPUTER LIST AREA. 

PROCESS TRANSFORMATION TYPE 34 HAS 7 DESCRIPTORS. 

l _ JL-OO* _6 0.80, 0.00, 1.00, _ 10.00, „ 0.00, _ O.COj, 

REFER TO THE PROCESS EXPL AN AT ICN FOR THE MEANING OF THE ABOVE VALUES. 

THE 1 INPUT PROCESSES ARE 11, 

THE 2 OUTPUT PROCESSES ARE 19, 5, 

f 0 OUTPUT SCHEME 11 IS USED ' T "~~" " 

^ 1 ITEMS CAN BE PRCCESSED S I MULT A NECU SLY. 

[ INITIA L LY, TH E RE ARE 0 ITEMS BEING PROCESSED. 

THE INITIAL PROCESS STATUS IS OPEN 


PROCESS 15 *** SRU REWORK ' ‘ *** ‘ 

ACTIVITY COST TRANSFORMATION 5 HAS 2 DESCRIPTORS. 

2005.0 C, .06, _ : ___ _ 

REFER TO THE PROCESS EXP LA NAT I C N F C R T HE ME AN TNG C F f F E ABOVE VALUES. 
IT IS LOCATED AT POSITION 547 OF THE INTERNAL COMPUTER LIST AREA. 
PROCESS TRANSFORMATION TYPE 46 J^AS 4 JjE S CR I PT OR S_._ 

l.oCf “ .oo, c.oc, “ o.oo, " 7 

REFER TQ THE PROCESS EXPLANATION FOR THE MEANING CF THE ABOVE VALUES. 
THE 1 INPUT PROCESSES ARE 5, 

THE I OU T FU T PRCC ES St S ARE IS 7, 

OUTPUT SCHEME 0 IS USED 
*0 ITEMS CAN BE PROCESSED S I M IL T ANECL STY. 

INITIALLY, THERE ARE 0 ITEMS RE INC PROCESSED. 

THE INITIAL PROCESS STATUS IS SPECIAL 


PROCESS 19 *** PREMAT E PREP/PAYLOAD INSTALL *** 

IT IS LOCATED ATJ^OSITION 2C3 CP THE I N TERN AL CCM PUTE R LIST ARP A. . 

PR OC ESS TP A NS FOR PAT ICN TYP E 3 2 T AS 8 C t SCR IP TORS . 

l.QO, 730. GO* C.OC, C.COt 0.00 , 0.00, 0.00 , 0 .00, 

REFER TC THE PROCESS EXPL ANAT ICN FCR THE MEANING CF THE ABOVE VALUES. 

THE 3 INPUT PROCESSES APfe” 13* 32* 31, 

THE 1 OUTPUT PROCESSES ARE 24* 

OUTPUT SCHEME 0 IS LSEO __ _ _ 

5 ITEMS CAN BE PROCESSED SIMULTANEOUSLY. 

INITIALLY, THERE ARE 0 ITEMS BEING PROCESSED. 

THE INITIAL PROCESS STATES IS SPECIAL 


PROCESS 24 *** S HUTTLE ASSEMBLY, _ ***_ _ 

IT IS LOCATED AT POSIT ICN 3EI CF THE INTERNAL CCMPUTEP LIST AREA. 
PROCESS TRANSFORMATICN TYPE 1 HAS 4 DESCRIPTORS. 

1 .00? 0 * 00 f _ C. C C , C. CO , _ 

n R EFER TOTH E P FQCESS EX PLAN ATI C N FCR T H E ME A NIN G OF T HE A BO V E V A L LIES . 
• THE 1 INPUT PROCESSES ARE 19, 

W THE l OUT PUT PROCES SES ARE 27* _ . _ __ 

OUTPUT SCHEME 0 IS LSEO 
i ITEMS CAN BE PROCESSED SIMULTANEOUSLY. 

INITI ALLY , THERE_ARE o ITEMS BEING PPCCESSEO. 

THE INITIAL" PROCESS STATUS IS OPEN 


PROCESS " 27 *** LAUNCH *** 

ACTIVITY COST TRANSFORMATION 6 HAS 13 DESCRIPTORS. 

1 3006 . PC, 264. 86 * 32O_0.OCj 890.91*,,. , 3 200.0 Oj 2 3C.0 0, 32 CO. Op, 11,13. 64, _3 2CC^_Gp 1 _ 

280. CC, 6000.00 , 1113.64, 6CCC.C0, 

REFER TC THE PROCESS EXPL ANAT ICN FCR THE MEANING CF THE ABOVE VALUES. 

IT IS LOCATED AT POSITION 3S6 CF THE INTERNAL CCMFUTEP LIST AREA. _ _ 

PROCESS TRANSFORMATICN TYPE I HAS 4 DESCRIPTORS. 

1.00, 0.00, C.GC, 0.00* 

REFER TO THE PROCESS EXPL ANAT ICN FOR THE MEANING CF THE ABOVE .VALUES. 

THE f INPUT PROCESSES ">R E 24, 

THE 1 OUTPUT PROCESSES ARE 39* 

OUTPUT SCHEME 0 IS USED 
1 ITEMS CAN BE PROCESSED SIMULTANEOUSLY. 

INITIALLY, THERE ARE 0 ITEMS BEING PROCESSED. 
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*** SRU PAYLOAD HCLC/RELEASE 


PROCESS 30 

it islgc a t t c ~aT pcTsTti c n sa“cF" 

PROCESS TRANSFOPMATICN TYPE 40 HAS 


THE INTERNAL 
2 DESCRIPTORS. 


*** 

computer' 


LIST AREA. 


_0_* 0 Cjt o • c o , 

REFER TO THE PROCESS EXPLANATION FOR THE MEANING OF THE ABOVE VALUES 
THE 1 INPUT PROCESSES ARE 42, 

THE 1 OUTPUT PROCESSES ARE 19, _ 

OUTPUT "SCHEME 2 IS USED ' 

♦0 ITEMS CAN BE PROCESSED SIMULTANEOUSLY. 

INITIALLY, THERE ARE 0 ITEMS BEING PROCESSED. 

THE INITIAL PROCESS STATUS IS OPEN 


PROCESS 31 *** DUMMY INSERT SHUTTLES *** 

IT IS LOCATED AT POSITION 224 OF THE INTERNAL COMPUTER LIST AREA . 
PROCESS TRAN SHOP MAT I CN TYPE _ 1. HA S_. _ 4 .DESC.R JPTQRS* 

— Q . OC, -O.OO, -C.CC, -c.e’o, 

REFER TO THE PROCESS EXPLANATION FOR THE MEANING OF THE ABOVE VALUES 
THE 1 INPUT PROC ESS ES ARE -1, __ _ 

THE 1 OUTPUT PROCESSES ARE 19, 

OUTPUT SCHEME 0 IS USED 
4 ITEMS CAN BE PROCESSED SIMULTANEOUSLY. 

INITIALLY , THERE ARE 4 ITEMS BEING PROCESSED. 

THE INITIAL PROCESS STATUS IS CLCSED 


PROCESS 32 *** SATELLITE HCID/PELEASE *** 

IT IS LOCATED AT POSITION 512 CF THE INTERNAL COMPUTER LIST AREA. 
PROCESS TRAN SHOP MAT I CN TYPE 35 HAS 5 DESCRIPTORS. 

0.00, 0 . 00 , C.CC, C.CO, 0.00, 

REFER TO THE J>ROCESS EXPLAN AT ICN FOR THE MEANING CF THE ABOVE VALUES 
THE 3 INPUT PROCESSES ARE 1, 10, 3, 

THE 1 OUTPUT PROCESSES ARE 19, 

OUTPUT SCHEME 2 IS USED 
0 ITEMS' CAN BE PROCESSED SIMULTANEOUSLY. 

INITIALLY, THERE ARE 0 ITEMS BEING PROCESSED. 

THE INITIAL PROCESS STAUS IS OPEN 


IS UQCATEL AT POSITION 239 OF THE INTERNAL COMPUTER LI ST AREA . 


PROCESS TRANSFORMATION TYPE 33 HAS S DESCRIPTORS. 

i*Q p.f fOUf _C_. C C, _ 1 , 0 0 J 0 . o_c , c.oo, 

REFER TO THE PROCESS EXPLANATION FOR TEE MEANING 0 F THE ABOVE V A LUE $ . 
TKE 1 INPUT PROCESSES ARE 27, 

THE 5 OUTjFUT PROCESSES ARE 19S , 52, _ 45_, 45, 45, 

OUTPUT SCHEME 1C IS CSED " 

i ITEMS CAN BE PROCESSED SIMULTANEOUSLY. 

INITIALLY, THERE ARE 0 ITEMS BE INC PROCESSED. 

THE INITIAL PROCESS STAttS IS OPEN " ~ 


PR 0 CESS 42 *'** SR U R E P LA C EM EN T ' ' * W 

IT IS LOCATED AT POSITION 530 OF THE INTERNAL CCMFUTER LIST AREA. 

_ PRO C E SS TR ANSFORM ATI ON TYPE 37 HAS 5 DESCRIPTORS. 

1.00, .00, c.cc, -i.goV c.ooV 

REFER TO THE PROCESS EXPLANATICN FOR THE MEANING CF THE ABOVE VALUES, 
i THE l I NPUT PR OCESSES ARE 2, 

^ THE 2 OUTPUT PROCESSES ARE 30, 2, " ” ' 

OUTPUT SCHEME 14 IS USED 

* 0 ITEMS CAN B E PR OC ESSE D Sl MLLT ANEDLSL Y. 

INITIALLY, THERE ARE 0 ITERS BE I N G PROCESSED. ’ ~ ' 

THE INITIAL PROCESS STATES IS OPEN 


PROCESS 44 *** SPACECRAFT ECLIP. MFG *** 

ACTI VITY CCST TR ANSFCR M AT ION 5 PAS 2 DESCRIPTORS. 

2005. OG, .64, " 

REFER TO THE PROCESS EXPLANATION FOR THE MEANING CF THE ABOVE VALUES. 

I T „ .! S. .LOCATE DAT POSIT I C N 465 Cf THE INTERNAL COMPUTER LIST AREA. 

PROCESS TRANSFORMATION TYPE 27 HAS 12 DESCRIPTORS. 

.CO, C.CC, £.00, 1.00, 2.00, 3.0C, 4.00, 5.00, 

JLljt5.C*. 13.00, 21. OC, 

REFER TG THE PROCESS EXPLANATION FOR THE MEANING Of THE" ABOVE VALUE c * 

THE 1 INPUT PROCESSES ARE 1, 

THE 1 OUTPUT PROCESSES ARE 1C, 

CUT PUT SCHEME " 0 IS USED 
*0 ITEMS CAN BE PROCESSED $ I M l L 7 ANE Ct Si Y . 

INITIALLY , THERE ARE C ITEMS BE I H G PROCESSED. 

THE INITIAL PROCESS STAttS IS OPEN 
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PROCESS 45 *** SHU VILE /SATELLITE DISENGAGEMENT *** 

IT IS LOCATED AT POSITION 2 79 CF THE INTERNAL COMPUTER LIST AREA. 

. PROCESS, TRANS FOR RAT l CN TYPE _33 MS 1C DESCRIPTORS, _ __ 

l.OO, .00, C.CC, 2.00, 0.00, O.OO, 3.00, 0.00, C.OO, 

0 . 00 , 

REFER TO THE PROCESS EXPLANATICN FOR THE MEANING CF THE ABOVE VALUES. 

THE 1 INPUT PROCESSES ARE 3$, 

THE 9 GUT FIT PROCESSES ARE 52, 191, 192, 65, 192, 191, 52, 6 5, 66, 

OUTPUT SCHEME 10 IS LSED 

1 ITEMS CAN BE PROCESS EC SI MLLT ANECLSLY . ' " 

INITIALLY, THERE ARE 0 ITEMS BEING PROCESSED. 

THC INITIAL PROCESS STATUS IS OP EN _ _ 


PR OCES S 52 ***J?ETURN FROM CRB IT *** _ __ 

IT IS L OCATt 0 AT P CSI T I CN 263 CF T F E I N TERN A L C C MPUT ERL I ST A RE A 
PROCESS TftANSFORMATICN TYPE 1 FAS 4 DESCRIPTORS. 

1*00, 8.00, C.OO, C.OO, _ _ . 

REFER TO THE PROCESS EXPLAN AT I CN FCR THE MEANING CF THE ABOVE VALUES. 
THE 2 INPUT PROCESSES ARE 35, 45, 

THE 1 OUTPU T PRO CESSES ARE___ 11, _ 

OUTPUT SCHEME 0 IS USED 
t ITEMS CAN BE PROCESSED SIMULTANEOUSLY. 

INITIALLY, THERE ARJ_ 0 ITEMS BEING PRCC_EJSEO. __ _ 

THE INITI AL" PPCCESS ST AILS IS OPEN 


PROCESS 65 "*** SATELLITE' IN CREIT "*** ~ ~ ~ * ~ 

IT IS LOCATED AT POSITION 126 CF THE INTERNAL CCMfUTER LIST AREA. 

PROCESS TRANS FOP M AT I CN TYPE 36 HAS 1 C^DEJCR I PTORS. _ 

E 76 0 0 • 0 C , ' 0.00 , C.OCV 1.00, l. CC , 0.00, 0.00 , “ 0.00, C.CC, 

o.oc, 

R EFE !L_TO THE PROCESS EXPLAN AT IJ> FOR THE M E A N I N G_ C F THE AbQVE VALUES. 

THE 1 INPUT PROCESSES ARE 45, 

THE 4 GUT FUT PROCESSES ARE 65 , 150, 153, 104, 

CLTPUT SCHEME 12 IS USED 
1 ITEMS C AN BE PROCESSED SIMULTANEOUSLY • 

INITIALLY, THERE ARE 0 ITEMS BEING PPCCESSEO. 

THE INITIAL PROCESS STATLS IS OPEN 



-P-RQ&E.&S— 66 * ■ *».. R EP-LACE SRC _1K._5.PAC.E__ »*» 

IT IS LOCATED AT POSITION 47 OF THE INTERNAL COMPUTER LIST AREA. 
PROCESS TRANSFORMATION TYPE 27 HAS 2 DESCRIPTORS. 

* OOf _ 65 « QQ t 

REFER TO THE PROCESS EXPLANATION FOR - THE MEAN I NG OF T Ffc A BO v¥~VAIUES 
THE I INPUT PROCESSES ARE 45, 

THE 1 OUT FUT PROCESSES ARE 52, 

OUTPUT SCHEME 0 IS IS ED 

1 ITEMS CAN BE PROCESSED S I MILT A NECL SL Y . 

INITIALLY, THERE ARE 0 ITEMS EEIAG PROCESSED. 

THE INITIAL PROCESS 'STATES IS OPEN ' 


PROCESS 79 *** GENERAL ORDER INSERT ION ‘ " *** 

IT IS LOCATED AT POSITION 505 CF TFE INTERNAL COMPUTER LIST AREA. 
PROCESS TRANSF ORMAT ION TYPE 1 HAS 4 DESCRIPTORS . 

O.OO, C.OO, C.CC, c.co, 

REFER TO THE PROCESS EXPLANATION FOR THE MEANING OF THE ABOVE VALUES. 
T HE . I JNPUT PROCESSES ARE -I, 

0 THE 1 OUTPUT PROCESSES ARE 1, 

1 OLTPUT SCHEME 0 IS LSED 
1 ITEMS CAN B E PR OCESSED SIMULTANEOUSLY. 

INITIALLY, THERE ARE I ITEMS BEING FR 0 C E SSED. 

THE INITIAL PROCESS STATES IS CLOSED 



PROCESS 103 +** DECISION MAKING ACTIVITY *** 

IT IS LOCATED AT POSITION ISC CF THE INTERNAL CQMPUTER LIST AREA. 

PROCESS TRANSFORMATION TYPE 2 H A S 4 D E S CR IP TORS * “ 

l.OC, C.OO, C.CC, C.CO, 

REFER TC_T HE PROCESS EXPLANATION FOR THE MEANING OF THE ABOVE VALUES. 
THE 3 INPUT PROCESSES ARE 195, 1 SI, ICC, 

THE l OUTPUT PROCESSES ARE 2, 

OUTPUT SCHE ME 0 IS LSED 
♦0 ITEMS CAN BE PRGCESTSEO SIMULTANEOUSLY. 

INITIALLY, THERE ARE 0 ITEMS BEING PROCESSED. 

THE INITIO PROCESS STATUS IS OPEN 


PROCESS 104 ***_ ORBITAL GP_ER. PYLQ 

IT IS 'LOCATED jf 'POSITION' 111 0 FT HE I N TERN A L COMPUTER LIST AREA. 
PROCESS TRANSFORMATION TYPE 1 F*S 4 DESCRIPTORS. 



L,Q.Oj_ P.JO* C.CCj _ O.CO « __ _ 

REFER TC THE PROCESS EXPLANATKN FOR THE MEANING CF THE ABOVE VALUES. 
THE t INPUT PROCESSES ARE £5, 

THE 1 OUTPUT PROCESSES ARE_ 2* _ _ 

“OUTPUT SCHEME 0 IS USED 
*G ITEMS CAN BE PROCESSED SIMULTANEOUSLY. 

INITIALLY, THERE ARE 0 ITEMS BEING PROCESSED. 

THE INITIAL PROCESS STATUS IS OPEN 


PROCESS 190 *** FAILURE SATELLITE IN CEBIT *** 

IT IS LOCATED AT POSITION 451 CF TEE INTERNAL COMPUTER LIST AREA. 

PROCES S TR ANSFORMATION TYPE 29 HAS 1 DESCRIPT ORS. _ 

5.00, 

REFER TO THE PROCESS EXPLANATION FCR THE MEANING CF THE ABOVE VALUES. 

THE 3 INPUT P ROCESSES ARE fc 5, -I ♦ r l* __ 

THE l OUTPUT PROCESSES ARE 103, 

OUTPUT SCHEME 0 IS USED 

*0 |TEMS_C_AN_ BE PRO CESSED SIMULTANEOUSLY. _ _ 

INITIALLY, THERE ARE G ITEMS BEING PROCESSED. 

THE INITIAL PROCESS STATUS IS OPEN 


O 

i. PROCESS 191 *** SATELLITE LOST Cl SENGAGEMENT *** 

o IT IS LOCATED AT PCS1TICN 425 CF TEE INTERNAL COMPUTER L IST AREA. 

PROCESS TRANSFORMAT I ON TYPE 25 HAS T DESCRIPTORS. 

2 . 00 , 

REFER TO^THE PRCCESS EXPLANATION FCR THE MEANING CF THE AB OVE VALUES. 

THE 1 INPUT PROCESSES ARE 45, ' 

THE 1 OUTPUT PROCESSES ARE 1C3, 

OUTPUT SCHEME _C IS USED • _ 

*0 ITEMS CAN BE' PRUCE SSEC SIM LLT A NEGUS L Y . 

INITIALLY, THERE ARE C ITERS BEING PROCESSED. 

THE INITIAL PROCESS STATUS IS CPEN 


PROCESS 192 *** SHUTTLE LOST DISENGAGEMENT *** 

IT IS LOCATED AT FCSITIGN 3CE CF THE INTERNAL COMPUTER LIST AREA. 
PROCESS TRANSFORMATION TYPE 25 HAS I DESCRIPTORS. 

1 . 0 c , _ 

REFER TO THE PRCCESS EXP LAN ATiCN FCR THE MEANING OF THE ABOVE VALUES. 
THE 1 INPUT PROCESSES ARE 45, 


c-u 


... xw^^^umi_£fiixxs5ES _m£ -i, 

OUTPUT SCHEME 0 IS USED 
*0 ITEMS CM BE PROCESSED S IMULT ANECUSLY. 
INITIALLY, THERE ARE 0 ITEMS BEING PROCESSED, 
THE INITIAL PROCESS STATES IS OPEN 


PROCESS 193 *** END OF MISSION *** ' 

IT IS LOCATED AT POSITION 437 CF THE INTERNAL CCMFUTEP LIST AREA, 
PROC ESS TR ANSFOR MATION TYPE 2S HAS I DESCRIPTORS. 

7.00, ‘ " “ ' — - 

REFER TO THE PROCESS EXPLANATION FCR THE MEANING CF THE ABOVE VALUES. 

THE 3 I_NPUT__PROCESSES_AR€ 6 5 , -l , -J_, 

THE l OUTPUT PROCESSES ARE -1 , " “ T " 

OUTPUT SCHEME 0 IS USED 

* 0 I TEMS C AN BE PROCESSED S I HILT AN ECU SLY. 

INITIALLY, THERE ARE C ITEMS BEING PROCESSED. 

THE INITIAL PROCESS STATUS IS OPEN 



PROCESS 197 *** COLLECTION OF RETURNS *** 

IJ IS LOCATED AT FCS ITICN 60 OF IFF INTERNAL CCMFUTEP LIST AREA. 

PROCESS TRANSFORMATION TYPE 2S HAS 1 DESCRIPTORS. ~ “ 

7.00, 

REFER TO THE PROCE SS EXPL ANATJ CjN FCR THE MEANING OF THE ABOVE VALUES. 

THE 1 INPUT PROCESSES ARE 1!, 

THE 1 OUTPUT PROCESSES ARE -1 , 

O UTPUT SC HEME 0 IS USED 

*0 ITEMS C AN! BE PROCESSED SI MU LT A ¥ E C-U SLY . " ' r ” 

INITIALLY, THERE ARE 0 ITEMS BEING PROCESSED. 

THE INITI AL PROCESS ST ATUS IS OPEN . 




PR 0 C E SS 1 98 ♦** SATELLITE RfcTRIEV A L _ * * * 

IT IS L DC ATE D AT POSITION 1 CF THE INTERNAL C C M FU f EP L I ST A Ft A 
PROCESS TRANSFORMATION TYPE 2S HAS 1 DESCRIPTORS. 

7.00, 

REFER TO THE PROCESS EXPLANATION F CR THE "MEANING CF THE ABOVE VALUES".’ 
THE 1 INPUT PROCESSES ARE 5, 

IHE I OUTPUT PROCESS ES ARE -1 ,_ 

OUTPUT SCHEME 0 IS USED"' " ~ 
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IJNIITi.Aki.Yt.. IhE££_ M C 1J EM..6EI KG. Pf? GC E S S£D . 

THE INITIAL PROCESS STATUS IS OPEN 


PROCESS 199 *** SHUTTLE LOST LAUNCH *** 

IT IS LOCATED AT POSITION 320 CF THE INTERNAL COMPUTER LIST AREA. 

PROCESS TRANSFORMATION _T YP£ . 29 Ji A S _ 1 D ESCRIPTORS. _ . 

3. 00* 

REFER TC THE PROCESS EXPLANATION FOR THE MEANING CF THE ABOVE VALUE 

THE 1 INPUT PROCESSES ARE _ 39, „ _ 

THE 1 OUTPUT PROCESSES ARE 103, 

OUTPUT SCHEME 0 IS USED 
*0 ITEMS^ CAN 8E PROCESS E 0 _SIM LLT AN EOL SLY . 

INITIALLY, THERE ARE 0 ITEMS BEING PROCESSED. 

THE INITIAL PROCESS STATUS IS OPEN 
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***** SHUTTLE/ SA TEL L IT E /UNI T 01 S PC SIT I ON 


THE ORDER 80001 IS SCHEDULEC TO LEAVE PROCESS 7S AT 


THE S HUTT L £ *00 01 IS SCHE CUL E Q TO LEA VEPROCE S S 31 AT 

THERE IS NO PAYLOAD ABOARD ~ 


THE SHUTTLE *<JC02 IS SCHEDULED TO LEAVE PROCESS 31 AT 
T HERE IS NC PAYLOA D ABOARD 


THE SHUTTLE *0003 IS SCHEDULEC To LEAVE PROCESS 31 AT 
THERE IS NC PAYLOAD ABOARD 


THE SHUTTLE *COOA IS SCHEDULED TC LEAVE PROCESS 31 AT 
THERE" IS NG PAYLOAD ABOARD 


AT START ***** 


C.OCO HOURS. 


O.OCC HOUR S. 


0.000 HOURS. 


C .000 HOURS. 


0.000 HOURS. 





***** 

SRU/NRU UNIT DESCRIPTION ***** 






SRU 

MODEL 1 

TYPE 

SOLAR ARRAYaCRIVE MODULE 

SR Li E CjUIV. 1 y._ E I GHT 23 7 NC „ OF 

ALPFA BETA CONDITION 

-C0M.Pa_.l2 
DSGN LIFE 

COME. NAME 

COST ( CCL L APS ) 

10 *01. 03 

*CCCCCCOOO. 

l.OCCC 

ACTIVE 

1.00 

♦cccco. 

AC SIR 

92000.00 

MFG. 

10(03*01 

1CCCCCC00 

l.OCOO 

ACT IVE 

1 .00 

*00000. 

TFER 

12000.00 

MFC. 

_ JO €5 1,03 

4C0C00G 

l.OCCC 

ACTIVE 

1.00 

*ccccc. 

A OR IV 

45000.00 

MFG. 

10(51.03 

4cccboo 

l.OCCC 

STNCBY 

.10 

*ccooc. 

A OR IV 

45000.00 

MFG. 

10(52. 03 

220410 

1 *000 c 

ACTIVE 

1.00 

*cccoo. 

AC ELF 

30000.00 

MFG. 

1 C( 52* C3 

220410 

l.OOCC 

STNCBY 

.10 

*occco. 

AO EL E • 

30000.00 

MFG . 

10(31.02 

28 86 £4 

i.COOC 

ACTIVE 

1.00 

♦cccco. 

DI/SCU 

22000.00 

MFG. 

10(31.02 

2EE6E4 

l.OCCC 

STNCBY 

.10 

*ccoco. 

OI/SCU 

22000.00 

MFG. 

10(11.03 

117(4/1 

L. 0 000 

ACTIVE 

1 .00 

*00000. 

AD PCU 

25000. OC 

MFG. 

10(11.03 

117(471 

1.0 JOC 

STNCBY 

. 10 

*cccco. 

AD PCU 

250CC.GC 

MFG. 

10(53.03 

♦CCCCCOGOO • 

l.OOOC 

ACTIVE 

1.00 

*ocooc. 

ARRAY 

528000.00 

MFG. 

1C 691. C3 

*cccccccco. 

l.COOO 

ACTIVE 

1.00 

*oooco. 

HARN 

10000.00 

MFG. 


I 


£ BUILD COST *0250 MILLKN CELLARS FACTORS MFC* 1*28 BUY 1*11 


SRU ELECTRIC PCHER MCCULE 


MODEL 2 

SRL ECU IV • ! 

MEICFT 

440 

NC. OF 

CCMP. 12 



• 

TYPE 

ALPHA 

BETA 

CCNC IT If N 

DSGN LIFE 

CCMF, NAME 

COST! nni i ars i 

10301.03 

*cccccoooo. 

I.OOCO 

ACTIVE 

1.00 

*occcc. 

EP STR 

19600.00 

MFG. 

10303.01 

1CCCCDOOO 

l.OOOC 

ACTIVE 

l.CO 

*0 GCCG • 

THERM 

18000.00 

MFG. 

10311. 03 

4CCC0C 

L.OCCC 

ACTIVE 

I .00 

*CCCCC. 

EP PCU 

" 2 5000.0 0 

MFG* 

10311.03 

4CC000 

1 • Q 000 

STNCEY 

. 10 

*cccco. 

EP PCU 

25000.00 

MFG. 

10331.01 

2 10341 

l.CCOC 

STNCBY 

. 10 

*ooccc. 

DI/SCU 

3900C.00 

MFG. 

10331.01 

2 I£34 1 

l.CCOC 

ACTIVE 

1.00 

*cccco. 

0 1/ SCO 

39000.00 

MFG . 

1C 3 5 i. 0 3 

125CC0C 

l.OCCC 

ACT IVE 

1 .00 

♦occoo. 

PCM RL 

65800.00 

MFG. 

10351.03 

I25C000 

1.0000 

STNCBY 

. 10 

*CCCCC. 

PCNTEl 

658CO.OC 

MFG. 

2C352.03 

1754386 

I.COOC 

ACTIVE 

1 .00 

*occcc. 

BATTS 

28300.00 

BLY 

20352. 03 

1754366 

l.COOO 

ACTIVE 

1 .00 

*00000. 

BATTS 

28800.00 

BUY 




10391.03 


11*43 86 
+OCCCOOO 00. 


1*-C 0 Q.C A CJXVLfc 1.^.0 OL *00000. :.BATTA_ 

l.OOOC ACTIVE 1.00 *CCCCC. HARN 


28 aoo.oojBuy 

17000.00 MEG. 


BUILD COST . 0300 MILL ION OCULA RS FA CTO RS MFG. 1.29 SU V 1.12 


SRU 

0M * D 

AMD CATA 

HANDLIJSG 

MCDULE 




MODEL 3 

SRL ECUI V. 

1 kElCHT 

194 

MC. OF 

CCMP. 25 




TYPE 

ALPHA 

BETA 

CONDITION 

DSGN LIFE 

CORF. NAME 

COST! COLLARS) 

10201.03 

♦CCCCCCCOO. 

l.OOOC 

ACTIVE 

1.00 

♦ococo. 

CD SIR 

19600.00 

MFG. 

10203.01 

1 CCCCGCOC 

1.0000 

ACTIVE 

1.00 

♦ococo. 

THERE 

13900.00 

MFG. 

10256. C2 

5CCOCOOO 

1.0000 

ACTIVE 

1.00 

*occco. 

CMN I 

20000.00 

BUY 

10252.02 

5 € 5480 

l.COOC 

ACTIVE 

I. 00 

♦QQCCG. 

XMTR 

43000.00 

BUY 

10252.02 

•565480 

1.0000 

STNCBY 

.10 

#gccoo. 

XMTR 

43000.00 

BUY 

10251.02 

248694 

1.0000 

ACTIVE 

1.00 

*occco. 

RCVR 

65000.00 

BUY 

10251.02 

246fa94 

l.OOOC 

ACTIVE 

l.CO 

*oecco. 

RCVR 

6 5000. OC 

BUY 

O 10253.02 

8323333 

uoccc 

ACTIVE 

l.co 

*occco. 

CIPLXR 

32000.00 

BUY 

L 10273.02 

2159827 

l.COOC 

ACTIVE 

1.00 

*ocooo. 

DECOD 

30000.00 

MFG. 

01 10273.02 

2155827 

i.OCOO 

ACTIVE 

l.co 

+CCCCC. 

0ECCDEP 

300CC.O0 

MFG. 

10274. G2 

273823 

l.CCCC 

ACTIVE 

1.00 

*ocooo. 

busccn 

20000.00 

MFG. 

10274. 02 

273623 

l.CCCC 

STNCBY 

.10 

*00000. 

busccn 

20000.00 

MFG. 

1C255.C2 

671840 

l.OOOC 

ACTIVE 

1.00 

*occoc. 

BB ASY 

12000. OC 

MFG. 

10255.02 

67184C 

l.OOOC 

STNCBY 

.10 

*ccccc. 

B8 ASY 

12000.00 

MFG. 

10211.02 

4CCCCC 

l.OOOC 

ACTIVE 

1.00 

♦ccocc. 

PCU 

25000.00 

MFG. 

102 U • 02 

4CC000 , 

l.acoc 

ACTIVE 

l.co 

*CCC0Q. 

ECU 

25000.00 

MFC. 

10254.02 

4160667 

l.OOOC 

ACTIVE 

l.co 

♦occco. 

cms* ■ 

650C.0C 

BUY 

10271.02 

14 265 # 

l.CCOC 

ACTI VE 

1.00 

*CCOOO. 

CPU 

45000.00 

BUY 

1 C 27 1. 02 

142657 

l.CCCC 

STNCBY 

.10 

*00000. 

CPU 

45000.00 

BUY 

20272.02 

291630 

l.acoc 

ACTIVE 

1.00 

*cccco. 

MEM L 

350CC.OO 

BUY 

20272.02 

29 1630 

l.acoc 

ACTI VE 

l.co 

*ooocc. 

MEM L 

35000.00 

BUY 

20272. C2 

25 163 C 

I.OCOO 

STNDBY 

.10 

*ocooo. 

MEM U 

35000.00 

BUY 

10231.02 

252 74 C 

l.OOOC 

ACTIVE 

1 .00 

*ccccu. 

DI/5CU 

22000.00 

MFG. 

1C231.02 

25274C 

l.OOOC 

STNCBY 

.10 

*GCC CO. 

di/scl 

22000.00 

MFG. 

10291.02 

♦CCCCCCGOO. 

l.acoc 

ACTIVE 

l.co 

*cccoo. 

H AR N 

15000.00 

MFG, 


8UILC COST • C900 MI CLICK CELLARS FACTORS MFG. 1.29 ELY 1.12 


SRU 


ATT ITL'CE CETEFM. MCCUL E 


MQOEL 4 

SRU ECU IV. 1 

WEIGHT 

257 

NO. OF 

COMP. 24 




TYPE 

ALPHA 

BETA 

CCKD1T1CK 

OSGN LIFE 

COMP. NAME 

COST! COLLARS! 

10*01.03 

♦cccccccoo* 

l.OCOC 

ACTIVE 

1.00 

♦ocoeo. 

AD SIP 

19600.00 

MFC. 

1C4G3. 01 

ICCCCOOOO 

1.0000 

ACTIVE 

1.00 

*ccccc. 

THERM 

18000.00 

MFG • 

30451.02 

55945 

l.OGCC 

ACTIVE 

1.00 

*ccccc. 

GRA 

80000.00 

BUY 

30451 » 02 

59545 

1.0000 

ACTIVE 

1 .CO 

#oocoo. 

GRA 

80000.00 

BUY 

3C451. 02 

5 9945 

1.0000 

ACT IVE 

1.00 

*occoo. 

GRA 

80000. OC 

BUY 

30451.02 

55945 

l.OCCC 

STNCBY 

.10 

*occoo. 

GRA 

80000.00 

BUY 

3C451.02 

59945 

l.CCOC 

STND8Y 

.10 

#ocooo. 

GRA 

80000.00 

BUY 

30451. 02 

59545 

l.OCCC 

_ STNCBY 

*.10 

#00000. 

GRA 

80000.00 

„£UY 

20452* 01 

190255 

l.OOOC 

ACTIVE 

l.CO 

*ccccc. 

STAR T 

65COO.OO 

BUY 

20452.01 

190255 

l.GCOC 

stnqby 

. 10 

#ooccc. 

STAR T 

69000.00 

BUY 

20452.01 

19C259 

l.OOOC 

ACTIVE 

1*00 

#00000. 

STAR T 

69000.00 BUY 

1C453* 02 

714206 

l.OOOC 

ACTIVE 

1.00 

*oocoo. 

MAGN 

20000.00 

BUY 

10453*02 

714206 

l.OOOC 

STNOBY 

.10 

*ococo. 

MAGN 

20000.00 

BUY 

. n 10454.00 

125CC000 

l.OCCC 

ACTIVE 

l.CO 

#00000. 

SUN 

44000.00 

BUY 

. 1 C471 . 02 

105263 

1.0000 

ACT IVE 

1 .00 

#oocoo. 

XFER A 

27500.00 

MFG. 

£ 10471.02 

105263 

l.OCCC 

STNDBY 

. 10 

*ccccc. 

XFER A 

27500.00 

MFG • 

10472.01 

105262 

1. CGOC 

ACTIVE 

l.CO 

#00000. 

XFER e 

27500.00 

MFG. 

10472*01 

105263 

l.CCOC 

STNCBY 

.10 

#00000. 

XFER e 

27500.00 

MFG. 

10473*00 

26 73 563 

1.0000 

ACTIVE 

l.CO 

#ccccc. 

SAP KD 

7000.00 

MFG. 

10411.03 

4GC000 

l.OOOC 

ACTIVE 

1 .00 

#occcc. 

PCU 

25000.00 

MFG. 

10411.03 

4CCC00 

l.CCOC 

STNCBY 

. 10 

# CCCOG • 

PCU 

25000.00 

MFG. 

10431.02 

215889 

1.0000 

ACT IVE 

1 .00 

#occco. 

DI/SCU 

56000.00 

MFG. 

10431*02 

215889 

l.OCCC 

STNCBY 

. 10 

#oooco. 

DI/SCU 

560CC.OC 

MFG. 

10491.03 

*OCCCCCOCG. 

l.CCOC 

ACTIVE 

l.CO 

#00000. 

HARN 

16000.00 

MFG. 

BUILD COST 

• C 9 0 0 MILLICN DCLLAR 

c 

FACTORS 

NFC. 1. 

29 BUY 1.12, 




SRU — ACTUATION MCC UlE 


MODEL 5 

SRU ECU IV. 1 

WEIGHT 

127C 

NC. OF 

COMP. 21 



TYPE 

ALPHA 

BETA 

CCNOITICN 

US GN LIFE 

COMP. NAME 

CUST( DOLLARS J 

10501.03 

♦CCCCCOOOO. 

l.OCCO 

ACTIVE 

1 .00 

*OCOCO. 

S TR UC 

24000.00 MFG 

10503.01 

1CCCCCCQQ 

l.OOOC 

ACTIVE 

1 .00 

#CCCCC. 

THERM 

18CCC.00 MFG 

10504.02 

1CCCCCGOO 

l.OOOC 

ACTIVE 

1 .CO 

#00000. 

PTH E R 

11500.00 MFG 



1C 55.1.01 

666^667 

l.OCOC 

ACTIVE 

1 .00 

★OCGCO. 

RRw 


32000.00 

BUY 


10552.01 

6666667 

l.OOCC 

ACTIVE 

1 .00 

*00000. 

PR* 


52000.00 

BUY 


10553.01 

666666? 

l.OOOC 

ACTIVE 

1.00 

*ccccc. 

YRV. 


52000.00 

BUY 


10571.01 

3CS1L9 

UGCCC 

ACTIVE 

l.CO 

*cccco. 

RW EL 


26000.00 

MEG. 


IC57UOI 

3( 9119 

l.OCOC 

STNCBY 

.10 

*00000. 

RW El 


26000.00 

MFG. 


1C572. 01 

3C9119 

l.OCOC 

ACTIVE 

1.00 

*ocecc. 

PW EL 


26000.00 

MFG. 


10572.01 

309119 

l.OOCC 

STNCBY 

.10 

*coccc. 

PVi EL 


26000.00 

MFG. 


10573.01 

3C91 IS 

l.OCOC 

ACTIVE 

1.00 

*cccco. 

YW EL 


26000.00 

MFG. 


1C 573. Cl 

3C5119 

l.OOOC 

STNCBY 

.10 

*00000. 

YW EL 


26000. OC 

MFG. 


10554.01 

10C00000 

1 .0000 

ACTIVE 

1 .00 

*cccco. 

RMT 


8000.0 0 

MFG. 


10555. Cl 

1CCCC00C 

l.OCOC 

ACT I V£ 

l.CO 

*ccooo. 

PMT 


8000.00 

MFG. 


10556. Cl 

1CCCC00C 

l.OOOC 

ACTIVE 

1.00 

♦oooco. 

YMT 


8000.00 

MFG. 


1C 574. 01 

37C370 

1.0000 

ACTIVE 

1.00 

♦occco. 

MT EL 


25000.00 

MFG. 


10531.02 

215889 

l.CCOC 

ACTIVE 

1.00 

*cccco. 

DI/SCU 


42000.00 

MFG. 


10531. 02 

215889 

l.OCOC 

STNCBY 

.10 

*cccco. 

DI/SCU 


42000.00 

MFG. 


LC557.C3 

83333333 

l.OOOC 

ACTIVE 

1.00 

*cccco. 

G N 2 


245000.00 

MFG. 


10558.02 

2523977 

l.OOOC 

ACTIVE 

l.CO 

*OOCCQ. 

N2H4 


175000.00 

MFG. 

0 

1 

1C 591. 03 

♦occccoooo. 

1.0000 

ACTIVE 

1.00 

♦cocoo. 

HARN 


16000.00 

MFG. 

-*4 

BUI LC COST 

.0450 MILLION DCLL^P 

S FACTORS 

MFC. 1. 

32 BUY 

1.50 




SRU 

five 

E AND MSS 

MPXR— A 






-7; .7 : • 


MODEL 11 

SRU ECU IV. 

1 kElCHT 

276 

NC. OF 

COMP. 26 






TYPE 

ALPHA 

BETA 

CONDI T I CN 

05 GN LIFE 

COMP . 

NAME 

COST! DOLLARS! 


1C S3 1. 01 

2 C 7900 

l.OOOC 

ACT IVE 

1.00 

*00000. 

MPXR 


712000.00 

BUY 


4CS51.01 

132 1004 

l.CCOC 

ACTIVE 

l.CO 

*cccco. 

BND 1 


111000.00 

8LY 


4CS51.01 

1221004 

l.OCOC 

ACTIVE 

l.CO 

*occoo. 

BNO 1 


111000.00 

euY 


4C 551.01 

1221CC4 

1 . ccoc 

ACT I VE 

1 .00 

*ocooo. 

PNC 1 


111000.00 

BUY 


4CS51.01 

1321CC4 

l.OCOC 

ACTIVE 

1.00 

*cccco. 

BNO 1 


111000.00 

BLY 


4CS51.01 

1321004 

l.CCOC 

ACTIVE 

1.00 

*COCCC. 

BNO 1 


11 1000.00 

BUY 


40551.01 

1321004 

l.OCOC 

ACTIVE 

1.00 

*00000, 

BNC1 


111000.00 

BUY 


4(552.01 

13210C4 

l.OOCC 

ACTIVE 

1.00 

♦cccco. 

BND 2 • 


111000.00 

BUY 


4CS52.01 

12210C4 

l.OCOC 

ACTIVE 

1.00 

*occco. 

BND2 


111000. OC 

BLY 


40552.01 

1221CC4 

l.CCCC 

ACT I VE 

l.CO 

*0 0 COG . 

BNP 2 


11 1000.00 

BUY 


4(552.01 

1321004 

l.OCOC 

ACTIVE 

1.00 

*00000. 

BND 2 


1110C-0.0C 

BUY 


4C552.01 

132 1004 

l.OOOC 

ACTIVE 

1 .CO 

*occoc. 

BND 2 


11100C.0C 

BLY 


4CS52.01 

122 10C4 

l.OCOC 

ACTIVE 

1.00 

*cccoo. 

3N02 


111000.00 

BUY 


4C553. Cl 

1221004 

l.OCOC 

ACTIVE 

1.00 

*00000. 

BND3 


111000.00 

BUY 



-AC.SJ51>.Q1. 

1221004 

--UQCQC 

ACTIVE 1.00 

*00000. 

BND3 

11 1 000-0 0 

BUY 

4C553.01 

132 1004 

l.CCOC 

ACTIVE l.CO 

*oocco. 

BND3 

111000. oc 

BUY 

4CS53.01 

1:21004 

l.OCOC 

ACTIVE l.CO 

*OCCOQ. 

BND3 

111000.00 

BUY 

4C553. 01 

1221004 

l.OCOC 

ACTIVE 1.00 

*00000. 

8ND3 

111000.00 

BUY 

4(553. Cl 

1321C04 

1.0000 

ACTIVE 1.00 

*QCCCC. 

1 BND3 

111000.0 0 

BUY 

4C554.01 

12 21CQ4 

l.OCOC 

ACTIVE l.CO 

*ccccc. 

8ND4 

mooo.oo 

BUY 

4C554.01 

12210C4 

l.OCOO 

ACTIVE 1.00 

*00000. 

8N04 

111000.00 

BUY 

4 ( * 54 * 0 1 

1321004 

l.OOOC 

ACTIVE 1.00 

*0C000. 

BND4 

111000.00 

BUY 

40554.01 

1321004 

l.OCCC 

ACTIVE l.CO 

*occcc. 

BND4 

111000.00 

BUY 

4C 554.01 

1221CC4 

l.CCCC 

ACTIVE l.CO 

*00C00. 

8N04 

111000.00 

BUY 

4C954.0 1 

112 1004 

l.OCOC 

ACTIVE l.CO 

*00000. 

8ND4 

111000.00 

BUY 

1C 555.01 

460405 

l.OOOC 

ACTIVE 1.00 

*ooccc. 

BND5 

324000.00 

BUY 

BlilLC COST 

.0300 MILLION DOLLAR 

S FACTORS 

MFG. 1 

.29 6LY 1.12 




SRU - -WIDEBAND CDF WCDULE A 


POD EL 13 ... 

SRI ECU IV. 

1 WEIGHT 

329 

NC.jpF 

JCCHF. 12 

■ - — - — — 

• , . 


a 

i 

TYPE 

ALPFA 

BETA 

CONDITION 

DSGN LIFE 

COUP. NAME 

COST ( COLLARS ) 

00 

1C631.01 

13157655 

l.OOOC 

ACTIVE 

l.CO 

♦OCCOO. 

HSMPX 

3700.00 

MFG. 


1063 2. 01 

677566 

l.OCOO 

ACTIVE 

1.00 

♦OOCOO. 

DATA PROCESSOR 

72000.00 

MFG. 

. . 

1C852.G1 

27C27C3 

1.0000 

ACTIVE 

l.CO 

*OCCCC. 

P AMP 

18100.00 

MFG. 


1C 653. 01 

9615365 

l.CCOC 

ACTIVE 

l.CO 

*cccco. 

ANTEN 

5100.00 

MFG. 


5C654.01 

26315769 

l.OCOC 

ACTI VE 

l.CO 

*cccco. 

DATA CH 

1900.00 

MFG. 


5(854*01 

26315789 

1.0000 

ACT IVE 

l.CO 

*000 CO. 

DATA CH 

1900.00 

, MFG • 


50854.01 

26315785 

l.OOOC 

ACTIVE 

l.CO 

*cocco. 

DATA CH 

1900.00 

MFG. 


5C £54* 01 

26315785 

l.CCOC 

ACTIVE 

1.00 

*00000. 

DATA CH 

1900.00 

MFG. 

__ 

5C854.01 

26315769 

l.CCOC 

ACTIVE 

1.00 

*ocooo. 

DATA CH 

1900.00 

MFG. 


5C654.01 

26315789 

l.OOOC 

ACTIVE 

1.00 

*ooccc. 

DATA CH 

1900. QC 

MFG. 


10131.01 

181818 

l.COCC 

ACTI VE 

1.00 

*cccco. 

V JR 

40 00 CO .OC 

BUY 



1C131. Cl 

181618 

l.OOOC 

STND8Y 

.10 

*00000. 

VTR 

400000.00 

BUY 


BUILD COST .0300 MILLION DCLIARS FACTORS MFC. 1.29 BUY 1.12 


NRU - NGN-REPLACEABLE COMPONENTS 

^CDEL 21 SRLi ECU IV. 1 HEIGHT 593 MG • OF CGMF , 9 


i C-19 


r_Y££__. ALPHA BE I A CCADITICA ... . 

ICC Cl* C2 *CCCCCCCOO. 1.0QCC ACTIVE 1.00 

ICC 02.0 L_*CCJX C.CC CQ * 1.0C0C A CTIV E 1 . CO 

ICC A1 .02 ♦CCCCCCCOC. l.ccoe ACTIVE 1. CO 

1CC61. 01 +CCCCCCCCO. l.CCOC ACTIVE 1.00 

10071. C2 ♦CCCCCCOOO. l.COOO ACTIVE 1.00 

10C03.0I ♦COCCCOCOO. l.CCGC ACTIVE l.CO"' 

10C21.01 *CCCCCCCCO. l.KOC ACTIVE l.CO 

1C (9 1. C2 *C CCCCCCQO. 1.0000 ACTIVE 1.00 

ice 8i. oi *cdccccc6oT l. dodo “active i . 0 o 

BU I L C . COS T ._C6CC_ Jf l LL l C h D CL L AR E . ___ F A C TOR S 


OS.GfcL. li F £ COMP. NAM£ . _ CG STf DOt 1 A R S 


*OCOOO. 

STRUCT 

88900.00 

MFG. 


♦CCCCO. 

PI STRUCTURE 

287000.00 

MFG. 


♦cccoo. 

T RlfcG 

7600.00 

MFG. 

0 

♦GCCCO. 

ACAPT. 

25200.00 

MFG. 


*0(CC0. 

MECHANISMS 

16100.00 

MFG. 


♦occoo. 

SC THERMAL 

118000.00 

MFG. 


*C 0 COO. 

PL THERMAL 

233000.00 

MFG* 


*ccoco. 

SC HARNESS 

10000.00 

MFG. 


*00000. 

PL HARNESS 

10000.00 

MFG. 


MEG.. 1 

.2 8 J3UY _ U 1 1 






C-20 


***** T I ME LIKE ANALYSIS DE SC S I f T ICN ***** 


i 


THERE IS NO TIME LINE ANALYSIS INPUT 


ITEM 


4000CCG4 

ENTEREO 

PROCESS 

_JA. 

AT 

-JUOOQ 

HCURS 









ITEM 


30000003 

ENTERED 

PROCESS 

19 

AT 

0.000 

HOURS 









ITEM 


2CC0CCC 2 

ENTERED 

PROCESS 

19 

AT 

0.000 

HOURS 









ITEM 


10000001 

ENTERED 

PROCESS 

19 

AT 

0.000 

HOURS 









1 T fcrt 


80001 

ENTERED 

PROCESS 

1 

AT 

0.000 

HOURS 









ITEM 


80C01 

ENTEREO 

PROCESS 

1 

AT 

0.000 

HOURS 

AND 

I s 

SCHEDULED 

TO 

FINISH 

AT 

o.oco 

H0UR1 

ITEM 


80002 

ENTERED 

PROCESS 

1 

AT 

0.000 

HOURS 

AND 

I s 

SCHEDULED 

TO 

FINISH 

AT 

0.000 

hour: 

ITEM 


80003 

ENTERED 

PROCESS 

1 

AT 

0.000 

HOURS 

AND 

IS 

SCHEDULED 

TO 

FINISH 

AT 

o.cco 

hour: 

ITEM 


60003 

ENTERED 

PROCESS 

32 

AT 

0.000 

HOURS 









ITEM 


80C02 

ENTERED 

PROCESS 

32 

AT 

0.000 

HOURS 









ITEM 


80C01 

ENTERED 

PROCESS 

44 

AT 

0.000 

HOURS 









ITEM 

* 

1C01 

ENTEREO 

PROCESS 

44 

AT 

0.000 

HOURS 

AND 

IS 

SCHEDULED 

TO 

FINISH 

AT 

.000 

HOUR 

ITEM 

♦ 

2001 

ENTERED 

PROCESS 

ise 

AT 

- 1 .000 

HOURS 

AND 

T S 

SCHEDULED 

TO 

FINISH 

AT 

-l.OOC 

hour: 

ITEM 

* 

3001 

ENTERED 

PRCCE SS 

196 

AT 

-1.000 

HOURS 

AND 

IS 

SCHEDULED 

TO 

FINISH 

AT 

-I.GCC 

HOUR 

ITEM 

* 

4CC1 

ENTERED 

PROCESS 

198 

AT 

-1.000 

HOURS 

AND 

IS 

SCHEDULED 

TO 

FINISH 

AT 

-l.CCC 

HOUR 

ITEM 

* 

5001 

ENTERED 

PROCESS 

198 

AT 

-l.OCC 

HOURS 

AND 

I s 

SCHEDULED 

TO 

FINISH 

AT 

-l.OCO 

hour: 

ITEM 

* 

. 11001 

ENTERED 

PROCESS 

198 

AT 

-1.000 

HOURS 

AND 

IS 

SCHEDULED 

TC 

FINISH 

AT 

-l.OCO 

HOUR: 

ITEM 

* 

13001 

ENTERED 

PROCESS 

198 

AT 

-1 .000 

HOURS 

AND 

IS 

SCHEDULED 

TO 

F IN I SH 

AT 

-l.CCC 

HOUR 

ITEM 

* 

2 1001 

ENTERED 

PROCESS 

19 8 

AT 

-1 .000 

HOURS 

AND 

IS 

SCHEDULED 

TO 

FINISH 

AT 

-l.OCC 

HOUR 

ITEM 

* 

1C01 

ENTEREC 

PROCESS 

0 

AT 

-1.000 

HOURS 

AND 

IS 

SCHEDULED 

TO 

FINISh 

AT 

-1.000 

HOUR: 

ITEM 

* 

2 0 C C 0 1 

ENTERED 

PROCESS 

10 

AT 

.000 

HOURS 

AND 

IS 

SCHEDULED 

TO 

FINISH 

AT 

.OOC 

HOUR 

ITEM 

* 

200GCI 

ENTERED 

PROCESS 

32 

AT 

.000 

HOURS 









ITEM 

* 

200C01 

ENTERED 

PROCESS 

32 

AT 

.000 

HOURS 









ITEM 

* 

80002 

ENTERED 

PROCESS 

0 

AT 

-1.000 

HOURS 

AND 

IS 

SCHEDULED 

TO 

FINISH 

AT • 

-l.OCC 

HOUR 

ITEM 

* 

200001 

ENTERED 

PROCESS 

32 

AT 

.00 0 

HCURS 

AND 

IS 

SCHEDULED 

TO 

FINISH 

AT 

.OCG 

HOUR 

ITEM 


80003 

ENTERED 

PROCESS 

32 

AT 

.000 

HOURS 









ITEM 

* 

4GC00G04 

ENTERED 

PROCESS 

19 

AT 

.000 

HOURS 

AND 

IS 

SCHEDULED 

TO 

FINISH 

AT 

730. CCC 

HOUR 

ITEM 

* 

200001 

ENTEREC 

PROCESS 

5 

AT 

-1.000 

HOURS 

AND 

I s 

SCHEDULED 

TO 

FINISH 

AT 

-1 -COO 

HCUR 

ITEM 

* 

40 CO 0004 

ENTERED 

PROCESS 

2 4 

AT 

730.000 

HOURS 

AND 

IS 

SCHEDULED 

TO 

FINISH 

AT 

73C.CCC 

HOUR 

ITEM 

* 

40 CO 0004 

ENTERED 

PROCESS 

27 

AT 

730.000 

HOURS 

AND 

IS 

SCHEDULED 

TO 

F INI 5H 

AT 

73C.CCC 

HCUR 

ITEM 

* 

4C00CCC4 

ENTERED 

PROCESS 

39 

AT 

730.000 

HOURS 

AND 

IS 

SCHEDULED 

TO 

F INI SH 

AT 

73 C .CCC 

HCUR 

ITEM 

* 

200C01 

ENTERED 

PROCESS 

45 

AT 

730. OOC 

HOURS 

AND 

1 s 

SCHEDULED 

TO 

FINISH 

AT 

73C.0CC 

HCUR 

ITEM 


40G00CC4 

ENTERED 

PROCESS 

45 

AT 

73 0.00 0 

HOURS 

AND 

IS 

SCHEDULED 

TO 

F IN IS H 

AT 

73C.CCC 

HOUR 

ITEM 

* 

201001 

ENTERED 

PROCESS 

65 

AT 

730.000 

HOURS 

AND 

I s 

SCHEUUL EC 

TO 

FINISH 

AT 

9298.948 

HOUR: 


0, 

,0 ■ 

0.0 C. 

CCCOOO 


C 

9599999 


0 

0 







13C. 

c 

0.0 c. 

OOQOOQ 


0 

5599999 


0 

1 









ITEM. 

40003004 ENTERED 

...P&..OC E..S.S. 

„5.2 

_AI_ 

730. 00 C 

.HOURS AND 

IS 

SCMECiiLE-D Hl_0EJLN-L5jb 

AT 

23a~U££L HOUR: 


ITEM 

40000004 

ENTEREC 

PROCESS 

li 

AT 

738.000 

HOURS AND 

I s 

SCHEDULED 

TO 

FINISH 

AT 

747. 6CC 

HOUR 


ITEM 

43GOCC04 

ENTERED 

PROCESS 

13 

AT 

747. 60C 

HOURS AND 

IS 

SCHEDULEC 

TO 

FINISH 

AT 

ece .4cc 

HOUR 


ITEM 

40GQC CC4 

ENTERED 

PROCESS 

19 

AT 

808.400 

HOURS 









ITEM 

* 2Q1C01 

ENTERED 

PROCESS 

65 

AT 

9298 .948 

HOURS AND 

IS 

SCHEDULED 

TO 

FINISH 

AT 

1055E .255 

HOUR 


ITEM 

80 001 

ENTEREC 

PROCESS 

65 

AT 

9298.946 

HOURS AND 

I s 

SCHEDULEC 

TO 

FINISH 

AT 

925 6*948 

HCUR 

1.600126E+06 8* C1C000E + 02 

1.063 102E+ Cfc 

1.001002E+06 , 

2 * 88663 1 E+-Q6 







1 • C COOCC E +CO 















ITEM 

80001 

ENTERED 

PROCESS 

104 

AT 

9298.948 

HOURS AND 

IS 

SCHEDULEC 

TO 

FINISH 

AT 

9256.548 

HOUR 


ITEM 

80001 

ENTEREC 

PROCESS 

2 

AT 

5298.948 

HOURS 









ITEM 

* 201001 

ENTEREC 

PROCESS 

65 

AT 

10558.255 

HOURS AND 

I s 

SCHEDULED 

TO 

FINISH 

AT 

16557.931 

HOUR 


ITEM 

8QC01 

ENTERED 

PROCESS 

65 

AT 

10558.255 

HOURS AND 

I S 

SCHEDULEC 

TO 

FINISH 

AT 

10556*255 

HCUR 

i. 60Q126E+06 9. 01 OOCOF +02 

2.035203E+C6 

1.0020C3E+06 \ 

6.77 192 1E+G 6 







1 *000000 E + 00 















ITEM 

80001 

ENTERED 

PROCESS 

104 

AT 

10558.255 

HOURS AND 

IS 

SCHEDULEC 

TO 

FINISH 

AT 

10556.255 

HOUR 


ITEM 

8CC03 

ENTERED 

PROCESS 


AT 

10558.259 

HOURS 









1.65 62536E + 57 

6 • 

779CQCQE +C2 


2 

. CCGOOGCE+CC 1. 

CCOOGCOE+GO 







8* C C COOOOE + GO 

9.C9C0000E-C1 












C J 

i 

ITEM 

80001 

entered 

PROCESS 

2 

AT 

1 C 558 . 25 9 

HOURS AND 

IS 

SCHEDULEC 

TO 

FINISH 

AT 

10556.259 

HOUR: 

tv 

ITEM 

80001 

ENTERED 

PROCESS 

42 

AT 

10558.259 

HOURS AND 

I s 

SCHEDULED 

TO 

FINISH 

AT 

10558.259 

hour: 


ITEM 

* 1002 

ENTERED 

PROCESS 

4 ? 

AT 

1C553.255 

HOURS AND 

IS 

SCHEDULED 

TO 

FINISH 

AT 

10556*255 

HOUR 


ITEM 

80 GO 1 

ENTEREC 

PROCESS 

2 

AT 

1 C 5 5 8 . 2 5 5 

HOURS AND 

IS 

SCHEDULEC 

TO 

FINISH 

AT 

10556.255 

HOUR 


ITEM 

eccoi 

ENTERED 

PROCESS 

42 

AT 

10558.259 

HOURS AND 

IS 

SCHEDULEC 

TO 

FINISH 

AT 

10556.255 

HOUR 


ITEM 

* 2002 

ENTERED 

PROCESS 

42 

AT 

1C558.259 

HOURS AND 

1 s 

SChEDULEC 

TU 

FINISH 

AT 

10558.259 

HCUR 


ITEM 

80001 

ENTERED 

PROCESS 

2 

AT 

10558*255 

HOURS AND 

IS 

SCHEDULEC 

TO 

FINISH 

AT 

10556.255 

HOUR 


ITEM 

80001 

ENTERED 

PROCESS 

42 

AT 

10558.259 

HOURS AND 

I s 

SCHEDULED 

TO 

FINISH 

AT 

10556.255 

HOUR 


ITEM 

* 5C02 

ENTERED 

PROCfc SS 

42 

AT 

10558.259 

HOURS AND 

IS 

SCHEDULEC 

TO 

FINISH 

AT 

10556.255 

HOUR 

1 

1ECCI26 

-6CCC9 

101 3 1 C 

2 


1 CC 1002 

80C01 


266663 


I 




2 


0 

- 8C009 

203520 

3 


1C02003 

60001 


677152 


2 





ITEM 

80003 

ENTERED 

PROCESS 

2 

AT 

* 10557.255 

HOURS 









ITEM 

80001 

ENTERED 

PROCESS 

2 

AT 

10558.259 

HOURS AND 

IS 

SCHEDULEC 

TO 

F IN I SH 

AT 

10556.255 

HOUR 


ITEM 

80001 

ENTERED 

PROCESS 

3C 

AT 

10558*259 

HOURS- 









ITEM 

5CG2 

ENTERED 

PROCESS 

30 

AT 

10558.259 

HOURS 









ITEM 

2002 

ENTERED 

PROCESS 

30 

AT 

1C558.255 

HOURS 









ITEM 

1002 

ENTERED 

PROCESS 

30 

AT 

1C 55 8 .255 

HrfORS 









ITEM 

* 80001 

ENTERED 

PROCESS 

30 

AT 

10558.255 

HOURS AND 

IS 

SCHEDULED 

TO 

FINISH 

AT 

10556.255 

HCUR 


ITEM 

* 3 C 000003 

ENTERED 

PROCESS 

19 

AT 

10558.255 

HOURS AND 

I s 

SCHEDULED 

TG 

FIM Sh 

AT 

11286.255 

HCUR 


ITEM 

* 80001 

ENT EP EC 

PROCESS 

4 

AT 

-1.000 

HOURS AND 

I s 

SCHEDULED 

to 

FINISH 

AT 

-l.GCC 

HCUR 


ITEM 

* 30000CC3 

ENTERED 

PROCESS 

24 

AT 

11288.259 

HOURS AND 

IS 

SCHEDULED 

TC 

F INISH 

AT 

1126 6 .255 

HCUR 


ITEM 

* 3CC0CC03 

ENTERED 

PROCESS 

27 

AT 

11288.255 

HOURS AND 

I S 

SCHEDULED 

TO 

FI NI SH 

aT 

11266.255 

HCUR 


ITEM 

* 30000003 

ENT EREC 

PROCESS 

39 

AT 

11288.255 

HOURS AND 

I s 

SCHEDULED 

TO 

FI M SH 

AT 

11268.255 

hCUR 


ITEM 

* 30000CC3 

ENTERED 

PROCESS 

45 

AT 

11208.255 

HOURS AND 

IS 

SCHEDULEC 

TG 

FINISH 

AT 

11286.26C 

HCUR 



AX 


: k 


>sai hour. 


ITEM 

ITEM 

ITEM 

* 

* 

* 

3CCC0CC3 

30000003 

3GC00CC3 

ENTERED 

ENTERED 

ENTERED 

PROCESS 

PROCESS 

PROCESS 

66 

52 

11 

AT 

AT 

AT 

11288. 26C 
11288. 26C 
11296.260 

HCUR S 
HOURS 
HOURS 

AND 

AND 

AND 

IS 
I S 

I S 

SCHEDULEC 

SCHEDULED 

SCHEDULEC 

TO 

TO 

TO 

FINISH 

FINISH 

FINISH 

AT 

AT 

AT 

11288.26C 
1L256.26C 
11305. EEC 

HCUR 

HCUR 

HCUR 

ITEM 

* 

80001 

ENTERED 

PROCESS 

13 

AT 

11305.860 

HOURS 

AND 

IS 

SCHEDULED 

TO 

FINISH 

AT 

11315.86C 

HOUR 

ITEM 


3CCG0C03 

ENTERED 

PROCESS 

13 

AT 

11305*860 

HOURS 

AND 

IS 

SCHEDULEC 

TO 

FINISH 

AT 

11366*660 

HOUR 

ITEM 


80001 

ENTERED 

PROCESS 

5 

AT 

11315.860 

HOURS 

AND 

IS 

SCHEDULEC 

TO 

FINISH 

AT 

11215. 86G 

HOUR 

ITEM 

* 

5001 

ENTERED 

PROCESS 

5 

AT 

11315.860 

HOURS 

AND 

I s 

SCHEDULED 

TO 

FINISH 

AT 

11315,660 

HCUR 

ITEM 


80C01 

ENTERED 

PROCESS 

2 

AT 

11315.860 

HOURS 









ITEN 

* 

5 GO 1 

ENTERED 

PROCESS 

15 

AT 

11315.860 

HOURS 

AND 

I s 

SCHEDULED 

TO 

FINI SH 

AT 

11315.861 

HOUR: 

ITEM 

* 

2001 

ENTERED 

PROCESS 

15 

AT 

11315*860 

HOURS 

AND 

I S 

SCHEDULED 

TO 

FINISH 

AT 

11315.861 

HOUR 

tTEM 


1001 

ENTERED 

PROCESS 

15 

AT 

11315.860 

H0U9S 

AND 

IS 

SCHEDULED 

TO 

FINISH 

AT 

11315.661 

HOUR 

ITEM 


loot 

ENTERED 

PROCESS 

197 

AT 

11315.861 

HOURS 









„ , 

ITEM 


2001 

ENTERED 

PROCESS 

197 

AT 

11315-861 

HOURS 









ITEM 


5C0 1 

ENTERED 

PROCESS 

157 

AT 

11315.861 

HOURS 









ITEM 


3000 0003 

ENTERED 

PROCESS 

19 

AT 

11366.660 

HOURS 









ITEM 

* 

201001 

ENTERED 

-PROCESS 

65 

AT 

16957.931 

HOURS 

AND 

IS 

SCHEDULED 

TO 

FINISH 

AT 

47346.978 

HCUR 

ITEM 


8000 1 

ENTERED 

PROCESS 

65 

AT 

16957.931 

HOURS 

AND 

IS 

SCHEDULED 

TG 

FINISH 

AT 

16557.521 

HCUR 


1.600126E+06 

l.CCCOCCE+GO 

ITEM 

9 ITEM 

£ ITEM * 
ITEM 

1.600I26E+C_6_ 

i.CC000CE*OO 

ITEM 

ITEM_ _ 
O' 50859,6 

1 C.O 

ITEM * 
ITEM 

l.600126E*Q6 


1* 101000E+03 2 . 045 20 JEM t 1.C02QC3E+06 9_,512910E+05 


80001 
8000 L 


201001 
80001 
l. 101000E+03 


ENTERED 

ENT ERED 

ENTERED 

ENTERED 


PROCESS 
PROCESS 
PROCESS 
PROCESS 
1. C471G2E4 


104 AT 16957-931 HOURS AND 

2 AT 165 57-9 31 HOURS 

65 AT 47348.978 HOURS AND IS 

65 AT 4 7348*9 7 £ HOURS AND IS 

Cb U0010Q2E+06 1 .05263 1E+06 


IS SCHEDULED TO FINISH AT 16557.521 HOUR 


SCHEDULED TO FINISH AT 
SCHEDULED TO FINISH AT 


50E55-552 HCUR 
47348-578 HOUR 


80001 ENTERED 
8 0C01 ENTERED 
0-0 " O'. 
50129-6 1. 

_201CCJ ENTERED 
8CC01 ENTERED 
1*1 OOOOOE *03 


PROCESS 104 AT 47348.979 HOURS 

PROCESS 2 AT 4 734 3. 9 7 8_H CURS _■ 

CCCCOO “ " C 5 559999 ' 0 C 

CCOOOO 50130 50130 0 1 

PROCESS 65 AT 50359.592 HOURS AND IS 

PROCESS 65 AT 50359.592 HOURS AND IS 

2.04520 1E + C 6 2. 002 0030+06 1 „ OOOCGOE + OG 


AND IS SCHEDULED TO FINISH AT 47348.578 HOUR 


SCHEDULED TO FINISH AT 
SCHEDULEC to FINISH AT 


62953.243 HOUR 
5CE55.5 52 HCLR 


ITEM 

80001 

ENTERED 

PROCESS 

104 

AT 

5 C 85 9 .59 2 

HOURS 

AND 

IS 

SCHEDULED 

TO 

FINISH 

AT 

50855.592 

HOUR 

ITEM 

80003 

ENTERED 

PROCESS 

2 

AT 

50859.592 

HOURS 









1.6562536E+57 

2. 

572CCCQE402 


1 

. CCOOOOOE4GO 

1 . 

GCOOOCOE+OC 






7.CCC00G0E400 

9 .< 

OCOOOOOE-C 1 













ITEM 

80001 

ENTERED 

PROCESS 

2 

AT 

50859 .592 

HOURS 

AND 

I S 

SCH6UUL EC 

TO 

FINISH 

AT 

50E5S . 552 

HCLR 

ITEM 

aoooi 

ENTERED 

PROCESS 

42 

AT 

50859.592 

HOURS 

AND 

I S 

SCHEDULED 

TO 

FINISH 

AT 

50855.592 

HOUR 

ITEM * 

4002 

ENTERED 

PROCESS 

42 

AT 

30659,59 2 

HOURS 

AND 

IS 

SCHEDULED 

TO 

FIM SH 

AT 

50855. -552 

HCUR 

ITEM 

80001 

ENTERED 

PROCESS 

2 

AT 

50859.592 

HOURS 

AND 

I s 

SCHEDULEC 

TG 

FINISH 

AT 

5C855.592 

HCUP 



IT E M - — 8-QO 0 1 ENT gjR ED ... P ft GC i.S 5 42 AT .. 5. Q 659. 59 2. HOURS AND IS SCHEDULED TU EIAU SH A.T ... 5 C £55l*5 52 H CLUE 

ITEM * 5003 ENTEREO PROCESS 42 AT 50859.592 HOURS A NO IS SCHEDULED TO FINISH AT 50855.592 HOUR 

1 J6CC126 —7001 1 20 4 5 2 C 1 2002003 80001 0 1 

2 0 0 1C471C2 1001002 _ 0 105263 2 

ITEM 80003 ENTERED PROCESS 2 AT *50853.592 HOURS 

ITEM 8CC01 ENTERED PROCESS 2 AT 50859.592 HOURS AND IS SCHEDULED TO FINISH AT 50659.552 HOUR 

ITEM 80001 ENTERED PROCESS 30 AT 50859.592 HOURS 

ITEM 5C03 ENTERED PROCESS 30 AT 50859.592 HOURS 

ITEM 4002 ENTERED PROCESS 30 AT 50859.592 HOURS 

ITEM * 80001 ENTERED PROCESS 30 AT 50859.592 HOURS AND IS SCHEDULED TL3 FINISH AT 5CE5S.552 HOUR 

ITEM * 2000000 2 ENTERED PROCESS 19 AT 50859*592 HOURS AND IS SCHEDULED TO FINISH AT : 51565.552 HOUR 

ITEM * 80C01 ENTERED PROCESS 3 AT -l.OQC HOURS AND IS SCHEDULED TC FINISH AT -l.CCC HOUR 

ITEM * 2CC00C02 ENTERED PROCESS 24 AT 51589.592 HCUPS AND IS SCHEDULED TO FINISH AT 51565.552 HOUR 

ITEM * 2CC0GCC2 ENTERED PROCESS 27 AT 51589.592 HOURS AND IS SCHEDULED TO F INl'SH AT 5 1 5 6 5 . 552 HCUR 

ITEM * 20000C02 ENTEREC PROCESS 39 AT 51539.592 HOURS AND IS SCHEDULEC TO FINISH AT 51565.592 HCUR 

!I§M..lL200p0CC2 ENTERED PROCESS „45_AT 51589.592 HOURS AND IS SCHECULEC TO FINISH AT 5 1565.552 HOUR 

ITEM * 201001 ENTERED PROCESS 65 AT 51589.592 HOURS AND IS SCHEDULED TO FINISH AT 63642.647 HOUR 

0 C.O 730.0 .014353 730 730 C C 

1 i 51589.6 _5C 129.6 .5 85647 50130 50130 0 1 


ITEM 

* 

20COCCC2 

ENTERED 

PROCESS 

66 

AT 

51589. 592 

HOURS 

AND 

I S 

SCHEDULED 

TO 

FINISH 

AT ' 

515E9.5S2 

HOUR 

ITEM 

* 

20C0CCC2 

ENTERED 

PROCESS 

52 

AT 

51589. 592 

HOURS 

AND 

IS 

SCHEDULEC 

TO 

FINISH! 

AT 

51557 .552 

HCUR 

ITEM 

* 

2CC00CC2 

ENTERED 

PROCESS 

11 

AT 

51597.592 

HOURS 

AND 

IS 

SCHEDULED 

TO 

FINI SH 

AT 

516C7.152 

HOUR 

ITEM 

* 

80001 

ENTEREC 

PROCESS 

13 

AT 

51607.192 

HOURS 

AND 

IS 

SCHEDULEC 

TO 

FINISH 

AT 

51617.152 

HCUR 

ITEM 


20000002 

ENTERED 

PROCE SS 

13 

AT 

5 1607.192 

HOURS 

AND 

IS 

SCH EGULEC 

TO 

FINISH 

AT 

51667.552 

HOUR 

ITEM 


80001 

ENTERED 

PROCESS 

5 

AT 

51617.192 

HOURS 

AND 

I s 

SCHEDULED 

TO 

FINISH 

AT 

51617.192 

HOUR 

if EM 

* 

5002 

ENTERED 

PROCESS 

5 

AT 

51617 .192 

HOURS 

AND 

IS 

SCHEDULEC 

TO 

FINISH 

AT 

51617.152 

HCUR 

ITEM 


8CC01 

Ets TEREC 

PROCESS 

2 

AT 

5 1617.192 

HCUPS 









ITEM 

* 

5002 

ENTERED 

PROCESS 

15 

AT 

51617 . 192 

HOURS 

AND 

IS 

SCHEDULED 

TO 

FINISH 

AT 

51617.153 

HOUR 

ITEM 


4C01 

ENTERED 

PROCESS 

15 

AT 

51617.192 

HOURS 

and 

IS 

SCHEDULED 

TO 

FINISH 

AT 

51617.153 

HOUR 

ITEM 


4C01 

ENTERED 

PROCE SS 

197 

AT 

51617.193 

HOURS 









ITEM 


5002 

entered 

PROCESS 

197 

AT 

51617.193 

HOUR S 









ITEM 


20 00 CC 02 

ENTERED 

PROCESS 

19 

AT 

51667.952 

HOURS 









ITEM 

* 

201001 

ENTERED 

PROCESS 

6 5 

AT 

£3643.647 

HOUR S 

AND 

I s 

SCHEDULEC 

TO 

FINISH 

AT 

63761 .856 

HOUR: 

ITEM 


80001 

ENTERED 

PRGCESS 

65 

AT 

£3643.647 

HOURS 

AND 

I s 

SCHEDULED 

TO 

FINISH 

AT 

63643 .647 

HCUR. 


1.6001266*06 2 . C0100Gc+03 3. 04 5 102E+C6 ' '' T.C0300GEF06 9. 9995996*0 7 - 

l.CCOCCCE+CO 

ITEM 80001 ENTERED PROCESS 104 AT 63643.647 HOURS AND IS SCHEDULED TO FINISH AT o3£43.647 HCUR 

ITEM 8CC01 ENTERED PROCESS 2 AT 63643.647 HOURS " ' 

ITEM * 201001 ENTERED FRCCcSS 65 AT *37*1.856 HOURS AND IS SCHEDULEC TO FINISH AT 65145.233 HOUR 

ITEM _ 80C01 ENTERED PROCESS £5 AT £2761.856 HOURS AND IS SCHEDULED TO FINISH AT c376l.E56 HCUR 

1 .600126 E* 06 2. 10 1000 E *03 1.C57 JOIE+Ct 1 . 001 0C2E * 06 3 . 09 1 19 16*06 

l.OOCCC C £ + 00 



— ITEM &CLCQ1- £N I. E RED ..PROCESS . 1C4 AT 63 761^B5jfc kQJURf AND I S SCH EDULED TO FINISH AT £3 7 63 .856 Hf lift 

ITEM 80001 ENTEREC PROCESS 2 AT 63761.856 HOURS 

ITEM * 201C01 ENTERED PROCESS 65 AT 65149.233 HOURS AND IS SCHEDUIEC TO FINISH AT 69915. 14E HOUR 

_ . ITEM 80001 ENTERED PROCESS .6 5 AT 651 49.233 HOURS AND IS SCHED UIE C TO FINISH AT 6 5145.2 23 HClR 

1 .600126E hOo 2 • G01 QOOE + 03 1.0472016+C6 1.001002E+06 1.052631E+06 

l.CCCOOCE+CO 

ITEM 80001 ENTERED PROCESS . 104 AT 65149.233 HOURS AND IS SCHEDULED TO FINISH AT 65145.233 HOUR 

ITEM 80001 ENTEREC PROCESS 2 AT 65149.233 HOURS 

ITEM * 2 0 1 C 0 1. ENTERED PROCESS 65 AT 69915. 14S HOURS AND IS SCHEDULED TO FINISH AT 73455.426 HOUR 

ITEM 80001 ENTERED PROCESS^ 65 AT 69915.148 HOURS AND IS SCHEOULEC TO FINISH AT 69915.148 HOUR 

1.600126E+G6 2.C01G00E+03 1. 0431 02E+ C6 1.0010026+06 2.158891E+06 

l.CCOOOCE+OO 

ITEM 80001 ENTERED PROCESS 104 AT 69915.148 HOURS AND IS SCHEDULED TO FINISH AT 69915.146 HOUR 

ITEM 80001 ENTERED PROCESS 2 AT 65915.148 HOURS 

ITEM * 201001 ENTERED PROCESS 65 AT 73459.426 HOURS AND IS SCHEDULED TO FINISH AT. 7427C.332 HCUR' 

ITEM 80 CO 1 ENTERED PROCESS . .6 5 AT. 73 459.42 6 HOURS AND IS SCHEDULED TO FINISH AT 73455.42 6 HOUR 

1.600126E+C6 1.401000E+03 1.073101E+C6 1.001002E+06 1.818181E+06 

1 . CCOOOGE *»C0 

ITEM 80001 ENTEREC PROCESS 104 AT _7.3459_.426 HOURS AND IS SCHEDULED TO FINISH AT 73459.426 HOUR 

O ITEM 80001 ENTEREC PROCESS 2 AT 73459.426 HOURS 

n ITEM * 201001 ENTERED PROCESS 65 AT 74270.332 HOURS AND 15 SCHEDULED TO FINISH AT 75183.466 HOUR 

^ ITEM. . 80C01 ENTERED PROCESS 65 AT 74270_. 332.J-OUP $ AND TS SCHEDULED TO FINISH AT 7427C.E32 HOUR 

1.600126E+06 2.001000E+03 3.045102E+C6 2.0U3006E+06 9.599999E+07 

l.CCOOCOE+OO 

ITEM . 80001 ENTERED PROCESS 1C4 AT- 74270.332 HOURS AND IS SCHEDULED TO FINISH AT 7427C .332 HOUR 

ITEM 80001 ENTEREC PROCESS 2 AT 74270.332 HOURS . ' 

ITEM * 2O1C0I ENTERED PROCESS 65 AT 75133.468 HOURS AND IS SCHEDULED TO FINISH AT 15567.777 HOUR. 

ITEM 8000 1 ENTERED PROCESS 6S AT 75183. 46E HOURS AND _IJj_ SCHEDULED TO FINISH AT 751E3.46E HCUR 

1 .6001266 + C6 2 . CO l OOOE + Q3 3.045 1C2F+C6 3. 003006E + 06 1.998110E+05 

l.CCOOQCE+CO 

ITEM 80001 ENTERED PROCESS 104 AT 75183.468 HOURS AND IS SCHEDULED TO FINISH AT 751E3.466 HOUR 

ITEM 80001 ENTEREC PROCESS 2 AT 75183.46E HOURS 

ITEM 4 Z01C01 ENTERED PROCESS 65 AT 75567.777 HOURS AND IS SCHEDULED TO FINISH AT 75925.324 HCLR 

ITEM 80001 ENTERED PROCESS t 5 A 7 7 556 7.77 7 HOURS AND IS SCHEDULED TO FINISH AT 75567.7 77 HCUR 

1 ♦ 600126E+C6 2. CC1000E+03 1.C47102E+C6 1.101002F+06 1.052631E+06 

l.COCCOCE+CO 

ITEM 80001 ENT ERE 0 PROCESS 104 AT_ 75567. 777 HOURS AND IS SCHEDULED TQ FINISH AT 75567.777 HOUR 

ITEM 80001 ENTERED PROCESS 2 AT 75567.777 HOURS 

0 75925.3 730.0 . CCS 7C £ 73C 730 0 C 

1 . 0.0 14 46 9 ._3_ .99C292 50130 24340 0 1 

ITEM * 201 CO 1 ENTERED PROCESS 65 AT 75929.324 HOURS AND IS SCHEDULED TU FINISH AT b5624.5S? HOUR. 

ITEM 80001 ENTERED PROCESS 65 AT 75929.324 HOURS AMD IS SCHEDULED TO FINISH AT 75525.224 HOUR 



0 ^>UINh 


W£Q012A£*.C£l__ 3 .043 102.F + C6 4 . C03GC66+06 l.C COCQOe+OC 

0 . 


ITEM 


BO CO I 

ENTERED 

PROCESS 

1C4 

AT 

75929.324 

HOURS 

AND 

IS 

SCHEDULED 

TO 

FINISh 

AT 

75929.324 

HCUR 

ITEM 


80CC3 

ENTERED 

PROCESS 

2 

AT 

75929 .324 

HOURS 









1.6562536E+57 

l.i 

3 562CCCE+C3 


3 

. CCOGOCCE+CC 

1. 

►CCOOOCOE+CC 






9.CCCC000E+C0 

9.00000006-01 













ITEM 


eccci 

ENTERED 

PROCESS 

2 

AT 

75929.324 

HOURS 

AND 

IS 

SCHEDULED 

TO 

FINISH 

AT 

75925.324 

HOUR 

ITEM 


8000 1 

ENTERED 

PROCESS 

42 

AT 

7 5929.324 

HOURS 

AND 

I s 

SCHEDULED 

TO 

F I NT SH 

AT 

75929.324 

HOUR 

ITEM 

* 

13002 

ENTERED 

PROCESS 

42 

AT 

75929.324 

HOURS 

AND 

IS 

SCHEDULED 

TO 

FINISH 

AT 

7 5525 .324 

HCUR 

ITEM 


80001 

ENTERED 

PROCESS 

2 

AT 

75929.324 

HOURS 

AN D 

I s 

SCHEDULED 

TG 

FINISH 

AT 

7 592 S .324 

HCUR 

ITEM 


8 0001 

ENTERED 

PROCESS 

42 

AT 

75929.324 

HOURS 

AND 

IS 

SCHEDULED 

TO 

FINISH 

AT 

75525.324 

HOUR 

ITEM 

* 

5004 

ENTERED 

PROCESS 

42 

AT 

75929.324 

HOURS 

AND 

I s 

SCHECLLED 

TO 

FINISH 

AT 

75929.324 

HOUR 

ITEM 


80001 

ENTERED 

PROCESS 

2 

AT 

75929.324 

HOURS 

AND 

IS 

SCHEDULED 

TO 

FINISH 

AT 

75925.324 

HCUR 

ITEM 


8000 1 

ENTERED 

PROCESS 

42 

AT 

75929.324 

HOURS 

AND 

I s 

SCHEDULED 

TO 

FINISH 

AT 

75929.324 

HOUR 

ITEM 

* 

4003 

ENTERED 

PROCESS 

42 

AT 

75929.324 

HOURS 

AND 

IS 

SCHEDULED 

TO 

F IN I SH 

AT 

75925.324 

HOUR 

16CC126 

-50014 

1C 73 101 


1 CC 1002 

6CC01 


1 8 1 81 £ 


1 






0 

— 5 C C 2 1 

1C 5 73 Cl 


1CG10G2 

80 001 


309119 


2 






0 

-90020 

3 045 1 C2 


4CC3006 

€0001 


C 


3 




o - 


0 

C 

1C 4 72 Cl 


1001002 


0 


105263 


4 




1 


0 

0 

1C471C2 


ICO 10 02 


0 


105263 


5 




cn 


0 

0 

10^3102 


1 CC 1002 


0 


215685 


6 




ITEM 


8CCG3 

ENTERED 

PROCESS 

2 

AT ’ 

*75928 .32 4 

HOURS 









ITEM 


8 000 l 

ENTERED 

PROCESS 

2 

AT 

75929.324 

HOURS 

AND 

I s 

SCHEDULED 

TO 

F INI SH 

AT 

75925.324 

HCUR 

ITEM 


80001 

ENTERED 

PROCESS 

30 

AT 

75929 .324 

HOURS 









ITEM 


4C03 

ENTERED 

PROCESS 

3C 

AT 

75929.324 

HOURS 









ITEM 


5C04 

ENTERED 

PROCESS 

30 

AT 

75929. 324 

HOURS 









ITEM 


13C02 

ENTERED 

PROCESS 

3C 

AT 

75929.324 

HOURS 









ITEM 

* 

80001 

ENTERED 

PROCESS 

30 

AT 

1 5929 . 324 

HOURS 

AND 

1 s 

SCHEDULED 

TO 

FINISH 

AT 

73925.324 

HCUR 

ITEM 

* 

10000001 

ENT EREC 

PROCESS 

15 

AT 

75929.324 

HOURS 

AND 

IS 

SCHEDULED 

TO 

FINISH 

AT 

76655.224 

HCUR 

ITEM 

* 

8CC01 

ENTERED 

PROCESS 

2 

fi T 

-1 .000 

HOURS 

AND 

IS 

SCHEDULED 

TG 

FINISH 

AT 

- l.OCC 

HCUR 

ITEM 

* 

lOCOOCOl 

ENTERED 

PROCESS 

24 

AT 

7 6659 .324 

HOURS 

AND 

J s 

SCHEDULED 

TO 

FINISH 

AT 

76655.324 

HCUR 

ITEM 

* 

10000C01 

ENTERED 

PROCESS 

27 

AT 

76655.324 

HOURS 

AND 

J s 

SCHEDULED 

TC 

FINISH 

AT 

7c655 .324 

HCUR 

ITEM 

* 

lOCOOCOl 

ENTERED 

PROCESS 

? 9 

AT 

76655.324 

HOURS 

A NO 

I s 

SCHEDULED 

TC 

FI NISH 

AT 

76655 mt 24 

HCUR 

ITEM 

* 

iccoocci 

ENTERED 

PROCESS 

4 5 

AT 

76659,324 

HOURS 

AND 

I s 

SCHEDULED 

TO 

F INI SH 

A T 

76655.324 

HCUR 

ITEM 

* 

201 COl 

ENTERED 

PROCESS 

65 

AT 

7665 9 .324 

HOURS 

AND 

r s 

SCHEDULED 

TO 

FINISH 

AT 

7828 1 .928 

HCUR 


C. 

0 1460.0 

0 1922 £ 

7 

3C 

730 


0 

Q 







766 59* 

3 74469.3 

5 E C 7 72 

50130 

243 40 


0 

1 







ITEM 

* 

1C COG COl 

ENTERED 

PROCESS 

66 

AT 

76659,324 

HOURS 

AND 

I s 

SCHEDULED 

TO 

FINISH 

AT 

76655 . £24 

HCUR 

ITEM 

* 

1CC00C01 

ENTERED 

PROCESS 

52 

AT 

76o59 .324 

HOURS 

An □ 

I s 

SCHEDULE D 

TC 

F IRISH 

AT 

76667.324 

HCUR 

ITEM 

* 

1C00C001 

entered 

PROCESS 

11 

AT 

7 6 66 7.324 

HU L R S 

AND 

I s 

SCHEDULE!: 

TC 

FINISH 

AT 

76676 .924 

HCUR 

ITEM 

* 

8CC01 

ENTERED 

PROCESS 

13 

AT 

76676.924 

HOURS 

AND 

I s 

SCHEDULE L 

TO 

F IN 1SH 

AT 

7 6 6 E 6 .524 

HCUR 

ITEM 


10000C01 

ENTERED 

PFQCESS 

13 

AT 

76676 .924 

HOURS 

AND 

I s 

SCHEDULED 

TG 

FINI SH 

AT 

76737.724 

HCUR 



ITEM . 

.811001 ENTEREDPRQCE SS 

5 

AT 

76.68,6* .924— HOU RS 

AND 

I S 

SCHEDULE!!-. 

TQ FINISH AT _ 

.76666,. 524 

hour: 

ITEM * 

4C02 

ENTERED 

PROCESS 

5 

AT 

76686.924 

HOURS 

AND 

I S 

SCHEDULED 

TO 

FINISH 

AT 

76686.524 

HOUR 

ITEM 

80001 

ENTEREC 

PROCESS 

2 

AT 

76686.524 

HOUR S 









ITEM * 

4C02 

entered 

PROCESS 

15 

AT 

76686-924 

HOURS 

AND 

IS 

SCHEDULED 

TO 

FINISH 

AT 

766E6.525 

HOUR 

ITEM * 

5003 

ENTEREC 

PROCESS 

15 

AT 

76686.924 

HOURS 

AND 

I s 

SCHEDULED 

TO 

FINISH 

AT 

76686.925 

HOUR* 

ITEM 

13001 

ENTERED 

PROCESS 

15 

AT 

76686.924 

HOURS 

AND 

I s 

SCHEDULED 

TO 

FINISH 

AT 

76666 .525 

HOUR 

ITEM 

13001 

ENTEREC 

PROCESS 

197 

AT 

76686.925 

HOURS 









ITEM 

5C03 

ENTERED 

PROCESS 

1ST 

AT 

76686*925 

HOURS 









ITEM 

4002 

ENTERED 

PROCESS 

15 7 

AT 

76686.925 

HOUR S 









ITEM I0CCCCC1 

ENTERED 

PROCESS 

19 

AT 

76737.724 

HOURS 









ITEM * 

201001 

ENTERED 

PROCESS 

65 

AT 

78281.928 

HOURS 

AND 

I s 

SCHEDULED 

TO 

FINISH 

AT 

82362 .002 

HOUR 

ITEM 

80001 

ENTERED 

PROCESS 

65 

AT 

78281.928 

HOURS 

AND 

IS 

SCHEDULED 

TO 

F INI SH 

AT. 

78281.528 

HOUR 

1-6G0126E+06 

2 • 40 1GGGE+Q3 

3*045 1Q2E+ C6 

1 • 003006E+ 06 < 

■> • 955599E *0 / 







l « CCOOCC6+CO 
















ITEM 

80 00 1 

ENTERED 

PROCESS 

1 04 

AT 

78281.928 

HOURS 

AND 

IS 

SCHEDULED 

TO 

FINISH 

AT 

78281 .526 

HCUR 

ITEM 

80001 

ENTERED 

PROCESS 

2 

AT 

78201.928 

HOURS 









ITEM * 

2 0 1 C 0 1 

ENTERED 

PROCESS 

65 

AT 

82362.002 

HOURS 

AND 

IS 

SCHECULEC 

TO 

FINISH 

AT 

82955 .271 

HOUR 

ITEM 

80001 

ENTERED 

PROCESS 

65 

AT 

82362.002 

HOURS 

AND 

IS 

SCHEDULED 

TO 

FINISH 

AT 

8226 2 .C 02 

HOUR 

1.60Q126E+C6 

2.3C100CE+03 

1*053 10 2E+C6 

1 *C0 1002E+06 ; 

2. 1 5 889 IE +06 







l.OOOOOOE+GO 
















O ITEM 

80001 

ENTER c D 

PROCESS 

104 

AT 

82362.002 

HOURS 

AND 

IS 

SCHECULEC 

TO 

FINISH 

AT 

82362. CC2 

HOUR 

n item 

80001 

ENTEREC 

PROCESS 

2 

AT . 

82362.002 

HOURS 








_ 

^ ITEM * 

201001 

ENTERED 

PROCESS 

65 

AT 

82959 .271 

HOURS 

AND 

IS 

SCHEDULED 

TO 

FINISH 

AT 

6625 € .06 6 

HOUR 

ITEM 

80001 

ENTERED 

PROCESS 

65 

AT 

82959.271 

HOURS 

AND 

I s 

SCHEDULED 

TO 

FINISH 

AT 

82955.271 

HCUR 

1.600126E+06 

2 . 40100GE+ 03 

2* 045201E + C6 

1.002003E+06 ' 

3.512910E+05 







1.CC000CE4C0 
















ITEM 

80001 

ENTERED 

PROCESS 

104 

AT 

02959.271 

HOURS 

AND 

IS 

SCHEDULED 

TO 

FINISH 

AT 

£2555.271 

HCUR 

ITEM 

80001 

ENTEREC 

PROCESS 

2 

AT. 

€2 959.271 

HGURS 









ITEM * 

201001 

ENTERED 

PROCESS 

65 

AT 

88298.068 

HOURS 

AND 

I s 

SCHEDULED 

TO 

FINI SH 

AT 

92963.739 

HOUR 

ITEM 

80001 

ENTERED 

PROCESS 

65 

AT 

66298.068 

HOURS 

AND 

IS 

SCHEDULED 

TO 

FINISH 

AT 

6 8 256 .C 6 £ 

HOUR 

1.600126E+C6 

1.301000E+03 

4 • 09530 IE +C6 

1.0040066+06 < 

9.999599E+0 7 






. . . 

. .. ..... __ . 

I *00000 0 E -*00 
















ITEM 

80C01 

ENTERED 

PROCESS 

104 

AT 

88 29 8.06 8 

HGURS 

AND 

I s 

SCHEOULED 

TO 

FINISH 

AT 

o 325 6 .Ct>€ 

HCUR 

ITEM 

8000 1 

ENTERED 

PROCESS 

2 

AT 

88293 .068 

HOURS 






.. 




ITEM * 

201CC1 

ENTERED 

PROCESS 

15 3 

AT 

€6330. OOC 

HOURS 











C-27 


SIMULATION. REPLAC.EKENT SERVICE 

NO. SATELLITES EL IGETS 


1 0 

2 O' 

3 0 

4 0 

5 C 

6 0 

7 C 

8 0 

/5 _ -0 

IC 0 

11 0 

12 0 

13 C 

14 0 

15 C 

16 0 

17 C 

18 0 

19 0 

20 0 

21 0 

2 2 0 

23 C 

24 0 

25 0 

26 0 

27 0 

2 8 O' 

29 0 

30 0 

3 1 0 

22 0 

33 0 

34 C 

35 . C 



a 


OPERATING 

P ERCENTAGE 

SIMULATION 

i SAT. 

0 SAT. 

NO. 

98.323 

1.667 

i 

97.500 

2.500 

2 

97. 112 

2.883 

3 

53.333 

1.667 

4 

99.167 

.8 33 

5 

57. 5C0 

2.5C0 

6 

97.500 

2.500 

7 

56. 667 

3.333 

8 

100.000 

o.oco 

9 

58.333 

1.667 

10 

57. 500 

2.500 

11 

97.500 

2.5C0 

12 

55.633 

4.167 

13 

97.500 

2.5C0 

14 

55.167 

.833 

15 

58.333 

1.667 

16 

99.167 

.833 

17 

98. 333 

1.667 

lb 

99.167 

.633 

19 

58.333 

1.667 

20 

98.333 

1.667 

21 

56.333 

1.667 

22 

55.16 7 

• 8 33 

23 

57.5C0 

2.500 

24 

55.167 

. 8 23 

25 

96.893 

3. 1 07 

26 

98.333 

1.667 

27 

57. 500 

2. 500 

. 28 

95. 16 7 

.833 

29 

58.333 

1.667 

30 

56.333 

1.667 

31 

55.167 

• 3 33 

22 

56.667 

3. 3 33 

33 

95.193 

.807 

34 

58.333 

1.66 7 

35 




DPE RmiiG_J?£fi££NT4G_E SI EL LAI ICft 


1 SAT. 

0 SAT. 

NO. 

95*633 

4.167 

36 

59. 167 

.833 

37 

57.500 

2.5C0 

38 

56.667 

3.333 

39 

57.500 

2.500 

40 

97.500 

2.500 

41 

58.333 

1.667 

42 

53.333 

1.667 

43 

57.500 

2.500 

44 

99. 167 

.833 

45 

97.500 

2.5G0 

46 

57.500 

2.5C0 

47 

99. 167 

• 833 

48 

57.500 

2.500 

49 

59.167 

.833 

50 

58.333 

1.66 7 

51 

99. 167 

.833 

52 

96.667 

3.333 

53 

56.667 

3.333 

54 

97.5C0 

2.500 

55 

99.167 

.833 

56 

55.000 

5.0C0 

57 

58.333 

i .667 

58 

57. 500 

2.5C0 

59 

59.167 

.833 

60 

55.167 

.833 

61 

58.333 

1.667 

£2 

5 8 .333 

1.667 

63 

57. ICO 

2. SCO 

64 

58.333 

1*667 

65 

58.333 

1.667 

66 

95.167 

.833 

67 

98.333 

1.667 

66 

56.667 

3.333 

69 

ICO. 000 

o.oco 

70 




6Z-D; 


SI MU LATLON REP LACE MENT SERVICE 


NO . SATELL IT6S FL IGETS 

71 0 3 

12 C 5 

4 3 0 _ 4 

74 C 4 

It C 6 

76 0 _ 3^ 

77 C 1 

7 8 C 6 

.7.9 . _ ___ _ Q_ 2 

8C 0 • 4 

81 0 1 

6 2 0_ 2 

63 0 3 

64 0 4 

_ 65 _ 0. 2 

36 0 4 

P 7 0 3 

tt8_ _ _ _C 5 

89 0 4 

90 C 4 

91 _0 3 

92 C 1 

93 0 5 

94 C 4 

95 ' " 0 2 

96 0 5 

9 7 C_ 3 

9 8 0 4 

99 C 3 

100 0„ 2 


OPERATING PERCENTAGE SIMULATION 


1 SAT. C SAT. NO. 

97.500 2. SCO 71 

95.833 4. 167 72 

96.66 7 3.333 73. 

9 7.500 2* 5 CO 74 

97*500 2.500 75 

__58.333 1. 6t7 76_ 

99.167 .833 77 

97.500 2.5C0 78 

98.333 ... 1.667 79 

97.500 2.500 80 

99.167 .833 81 

„99.167 ... _ ..._ .. . 8.33. 82 

58.333 1.667 83 

96.333 1.667 84 

95.167 _ .833 _ 85 

56.667 3. 333 86 

99. 167 .833 87 

58.333 _ _1*667 66_ 

96.667 3.333 89 

97.5C0 2.5C0 90 

100.000 O.OCO 91 

ICC. OCO O.OCO 92 

56.667 3.323 53 

57.500 2.500 94 

ICO. CCO 0.000 95 

96.667 3.323 56 

57.500 2.500 57 

57.5CQ 2.500 98 

95.167 .323 99 

5 8. 333 ... 1.66 7 100 



C-30 


***** AVAILABILITY ***** 


THERE WERE ICO MISSICNS WHICH ACCUMULATED 8760000 CP ER AT 1 !\G HOURS IN ORBIT 

THERE ARE 0 SATELLITES CfP E R A T I K G F OR 1. S30 PERCENT OF THE TIRE* 

MINIMUM 0.00 PERCENT 

AVERAGE I. S 3 PERCENT __ 

MAXIMUM 5.00 PERCENT 

STANCARO DEVIATICN l.CA PERCENT 

THERE ARE" I SAT ELL ITES OPERATI NG FOR 98.C7C PERCENT "W" THE TI ME. 

MINIMUM 95.00 PERCENT 

.AVERAGE .. S 8. C 7. .PERCENT 

MAXIMUM 100.00 PERCENT 
STANDARD DEVIATICN 1.C4 PERCENT 


*** FREQUENCY CIS TR IbUT It N OF SHUTTLE LAUNCHES REQUIRED *** 


LAUNCHES 1 

2 

3 

4 

5 

6 

OCCURNC 0 

10 

19 

25 

23 

13 

NORM 0.00 

• 4 C 

.76 

1.00 

• 92 

.52 

cum c.ce 

• 10 

.29 

.54 

.77 

* SC 

LAUNCHES 1 

2 

3 

4 

5 

6 

o 







i 

u> 


7 6 9 10 

e l l c 

•32 .04 • 04 0,00 

.9 8 ._9 9__ 1 ._0 0 1 • C C 

7 8 9 10 


MINIMUM 


2. CO 

AVERAGE 

~ 

4.4 3 

MAXIMUM 

* 

9. CO 

MEDIAN 

= 

4.00 

MODE 


4.0C 


STANDARD DEVIATION 


1.51 



SETTLE LAUNCH TIM E “oT S T R I BUT ION *** ” 

TH E AV ERAGE NUMBER Q F SH IT U. E LAU NCHES REQU I RED IN EACH TIME I NTERVAL, 

THE TOTAL TIME SPANNED IS 13140G.0 HOURS, ■ 


EACH INTERVAL IS 2190.0 HOURS* 

) AVG. NO. 1 .03 .05 .C9 .05 . C 7 .10 .C7 .12 .08 „ C5 ^05 ”.07 .09 .08 708 7l4 706 704 ^08 

I INTERVAL L 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 


AVG. NO. .14 .09 .10 .01 ,C8 ,C9 .11 .12 .03 „C7 .05 .18 .09 .10 .04 .11 ,09 .04 .07 . 

...INTERVAL 21 22 23 24 .25 26 27 26 29. 30 31 32 _33 34. 3.5 36 3 7 38 39 


AVG • NO • ..iLl.QLA.PCC . QC 0 .00 C* CO Q_.0G._0, 00 0 .00 0. 00. 0„,00 .0.00 0 .00 O.QO G t 00_0 .00 0 .0 0. 0. 00 C.CC 0. 
INTERVAL 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 

O 


u> 

C\> 

THE MIN. 

NUMBER 

OF 

SHUTTLE 

LAUNCHES 

REQUIRED 

FOR 

A 

MISS ICN 

IS 

2. CO 


THE AVERAGE 

NUMBER 

OF 

SHUTTLE 

LAUNCHES 

REQUIRED 

FOR 

A 

MISSION 

IS 

4.43 


THE MAX . 

NUMBER 

CF 

SHUTTLE 

LAUNCHES 

REQU IREC 

FOR 

A 

MISS ICN 

IS 

5.CC 


LCte ALTITUDE LAUNCHES PER MISSION 


MINIMUM - 1.00 

AVERAGE = 3.68 

MAXIMUM = 9. CO 

STD DE V * MO 

HIGH ALTITUDE LAUNCHES PER MISSION 

mInTmum * c .oo 

AVERAGE - .75 

MAXIMUM = _3.C0 

STD DEV = .77 


op oo a o 
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***** SERVICE FLIGHT INITIATION STATISTICS ***** 


THERE IS AN AVERAGE OF 3.4 3 SERVICE FLIGHTS PER MISSION 

100.00 PERCENT WERE CUE TO -AN SR L_RE_A_CH I NG A MANO ATC RY STATE . 

0.00 PERCENT WERE IN STATE 5 

0.00 PERCENT WERE IN STATE 6 

45. 46 PER CENT WERE IN STATE 7_ ___ 

32.65 PERCENT WERE IN STATE 8 

21.67 PERCENT WERE IN STATE 9 

C.00 PERCENT WERE CUE TO TF E TCG WEIGHT LIMIT BEING REACHED 

C.00 PERCENT.. .WERE CUE IQ THE SERVICE UNIT $mKA£ it IMIT BEING RE ACHE C 

SATELLITE CCWN 

MINI MUM V 1.66 

AVERAGE = 3.43 

MXIMUM 6.00 

STD DEV = 1.51 


TLG WEIGHT LIP IT REACHED 


MM MUM = O.CO_ 

average = o.oo 

MAXIMUM = O.CO 

STCLPEV = .0.00 

STOR AGE. LIMI T RE ACHED 

MMMUM * 0.00 

AVERAGE * 0.00 

MX I MUM - 6.00 

STO DEV = 0.00 


*** SRU REPLACEMENT PER SERVICE FLIGHT D I S T R 1 6 L T I C N * * * 


. .. _ 




— 



- — 

BCX ECLI 

i 

2 

3 

A 

5 

6 

7 

OCCUR NC 

17 

qV 

10 1 

ib a 

34 

3 

’ 0 

NCRM 

.16 

.61 

.97 

L.CO 

.33 

• C3 

C .00 

CUM 

.05 

.29 

.59 

.65 

.59 

l.CC 

1.00 

BOX EQ Li I 

l 

2 

3 

A 

5 

6 

7 


0 

1 

oo 



MINIMUM = 
AVERAGE^ 
MAXIMUM = 
MEDIAN = 

mode = 


I. 00 


6.00 

3.0C 

. 4*00 


STANDARD DEVIATION 


1.C5 



*** S RU REPLACEMENT WEIGHT CIS TR I BUT I C ts PE R S E R V ICE FL I G HT *** 


WEIGHT 240 300 360 420 480 54C 600 660 720 18C 

WEIGHT 27C 330 3 5 C 45C 510 570 630 690 750 8 1C 

GCCURNC 0 2 C 0 0 0 0 C O C C 0 0 0 0 0 0 0 C O 

NORM 0.00 .04 c.cc c.pc C v 00 O.CC C . 0 0 0.0 0 0 . 00 0 .0 0 0.00 0.00 0.00 0.00 0.00 0.00 O.OC 0.00 o.oc o.oc 

CUM C.CC .Cl .01 .01 .01 .Cl .01 .01 .01 .01 .01 .01 .01 .0 1 .01 .01 .01 .01 .ci Toi 

HEIGHT 270 . 330 350 450 510 573 630 690 . 750 810 

WEIGHT 240 300 360 420 480 540 600 660 720 78C 


WEIGHT €40 SOC S60 1020 1080 1140 1200 1260 1320 I38C 

WEIGHT 87 0 930 990 1050 1110 1170 123C 1290 1350 1410 


OCCURNC 00 0 00 0 000000 0 00 15 C C C 0~ 

O NORM 0*00 0.00 O.OC O.CO 0.00 O.CG C.CO O.OC 0.00 O.OC O.QC 0.00 C.00 O.OC 0.00 .32 0.00 C.00 O.OC 0.00 

CUM _ .01. _ .01 .Ol„ .01. ...Cl _. C1_ ,.Ci • Cl .01 . Cl .01 .01 .01 .01 .01 .0 5 .05 .05 .05 .C5_ 

' ' 

WEIGHT 87G 930 950 1050 1110 1170 1230 1290 1350 1410 

WEIGH T £40^ 500 56 0 1 02 0 1030 1 140 1200 1260 132 0 ijgc 


W EIGHT 144 0 1.5 00 1 5 63 1(2 C 1680 17 *iC 1800 1860 1920' 1980 

WEIGHT 147C 1530 1550 1650 1710 1770 1830 1890 1950 201(T 

OCCURNC 0. 3 0 47 19 C 3„..0 0 5 4 3 16 0 26 3 1 2 1 21 40 

NCRM G.CO .06 C. 00 1.00 .40 C.CO .17 C.00 0.00 . 11 .91 .34 0.00 .55 .06 .02 .0 4 .02 .45 £5 

CUM .05 . C6 .06 .20 .25 .25 ,27 . 27 .27 . 25 .41 .46 .46 .64 .55 .55 .55 .56 .62 .73 


WEIGHT 1470 1530 1550 1650 17 1C 1770 1330 1890 1950 2010 

WEIGHT 1440 1500 1560 1620 1680 174C 1POO I860 1920 1980 

WEIGHT 2040 21CC 2160 2220 2280 2340 2400 2460 2520 258C 

WEIGHT 2070 2130 2150 22 5C 23 10 2370 24 3 C 2490 2550 2610 

OCCURNC 115 2 0 4 21 021 0 4 6 2 2 C 4 1 4 0 1 0 


AC8H_.-*02 «J14. ...C._QIL *09 

CUM *74 .76 .79 .79 ,80 


.45 C.CO *45„ _Cj»Q-H_ .05 A 12 _ . 04 «jQ4....Q.«Jl£ — *09 — -J12 — ^.QS_ Jl^OLQ 

\tt ,£fc .52 .92 . 93 .55 .56 .96 .56 .57 .98 .95 .99 .95 .99 


WEIGHT 2070 2.130 2190, 225 Q 2310 23 70 

WEIGHT 2040 2100 2160 2220 2280 234C 


24 30 2490 2550 2610 

2400 2460 2520 2580 


WEIGHT 

WEIGHT 

264C 

267 C 

2700 

273C 

2760 

275C 

OCCUR NC 

0 

C 

2 

0 

0 

1 

NORM 

0.00 

0.00 

• 04 

G.OC 

C.00 

.02 

CUM 

.59 

* 99 

1.00 

1 • 0.0 . 

1.00 

1.00 

WEIGHT 


2670 


2730 


2750 

WEIGHT 

2640 


2700 

. 

27 60 

- 

0 

1 
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0 

c.co 

1-00 


MINIMUM = 27C.CC 
AVERAGE = 1861.49 
’ MAXI MUM = 2^90. 00 
MED TAN - 18 3jO.JDO_ 
MODE - 153C. CO 
STANDARD DEVIATION = "324.41 



*** REPLACEMENT SATELLITES MISSION FREQUENCY DISTRIBUTION *** 


r “ ■- ' '■ ' 

j SATELUT C 1 

OCCURNC" Too “ C 
NCRM l.CC 0.00 

cumi.ojo 1.00 ; 

SATELLIT 0 1 

' Ci ‘ ” MINIMUM = 0.00 

U1 

^ AVER AGE = O .CC 

MAXIMUM = C .00 

-- ••• MEDIAN = 0.00 

_ . MODE C .00 


STANDARD DEVIATION 


0.00 


*** SRU MODELS DOWN SUMMAR> *** 


THERE WERE NG ENTRIES IN "THE DISTRIBUTION 


**★ SRU MODELS REWCRKEO *** 
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o-> 

00 

SRU MOO 

0 

1 

2 

3 

4 

5 6 7 8 
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1C 
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. 14 

OCCURNC 
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0.00 
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.01 
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. C 6 
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.15 
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.23 

3*3 0 C 0 

.31 C.OC C.CC G.00 

0 

o.o.c 

c 

0.00 
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0.00 

46 G 

.04 C.00 

SRU MOO 
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5 6 7 8 
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***** SATELLITE SERVICE VISITS ***** 


WE 1 CHT FOR 1 S AT ELL IT ES 


_ .►JN.IHUM . * 257 .20 

AVERAGE = 1844.86 
MAXIMUM = 2766.50 

STD PE V - 323.38 

i 

w 

vD 

*** NUMBER OF SATELLITES VISITED PER FISSION **** 


NO. VIS 0 l 2 

OCCUR NC 0 343 C 

RATIO 0.00 l.OC C.OC 

NO. VIS 0 l 2 



***** ACTIVITY COST SUMMARY 


id kame/oescbiptTcn START 

HRS * 

i 5 SHU FE WORK - 1 • 0 

27__ Launch . -\±Q 

44 SPACECRAFT EQUIP. MFG -1.0 

fjfy I ty TOTALS ** * * 

0 

1 


O * TYPICAL TIM E F OR 1ST ITEM ENTRY ANO LAST 


***** 

FINISH COST ( MlLUONS "OF* OGU A ft S I 

HRS * MIN AVG MAX STO DEV 

“ :r,T “ * ~229 1.785 S15 7866 

-1 .0 _ 4,031 1 4,273 25. 940 5.895 

-1.0 12.275 12.275 12.275 .000 

16.535 28.332 4 3 . 932 6. 133 


ITE M COMP L ET I C N FO R MISSION SI KULAT ICN 10 0 



*** HISSICN COST (MILLIONS I ♦♦ 


COST OLR 10 20 30 4C 50 CO 

OCCURNC 0 12 Ti~ 30 4 0 

NORM C.OO .22 1.00 .56 .07 O.CO 

CUM 0.00 .1 2 .6 6 .96 1.00 l.CO 

COST OLR 1C 20 30 40 50 CO 

0 

1 

4 * 


mTmmum = 2o7oo 

A VER A GE * 32.60 

MAXIMUM = 50.00 

MEDIAN = 30.00 

.MODE 30 . C O 

STANDARD DEVIATION = 7.16 


. SRU.JKOD El DUMBER 


1. - SCLAR ARRAYaDELLYE MODULE 


UNITS MANUFACTURED 

MINIMUM = 1.00 
AVERAGE = 1.72 
MAXIMUM = 5. CO 
STD DEV = .80 


UNITS LSEO TO SERVICE SATELLITES 

n 

& 

ro 

NO. REQ 0 1 _2 3 4 5 

OCCURNC 45 42 1C 2 1 0 

NORM 1.00 „.__.93 .22 _ .04 .02 C.CO 

CUM .45 • £7 .5 7 .99 1.00 I. CO 

NO. REQ 0 1 2 3 4 5 



MINIMUM * 0.00 

AVERAGE = .72 

MAXIMUM = 4.00 

MEDIAN = l.CO 

MODE = 0.00 

STANDARD ! CEVlATION = .60 



| UNITS MANUFACTURED 

i jTi^iHUMT 

AVERAGE .* 
RAX I HUH « 

Sto otv * 


UNITS USED TC SERVICE SATELLITES 



<jO 


l JL RfQ 0 _ I 2 3 4 

OCCUPNC 40 3E 12 2 0 

_NO£M 1.00 «7<} .25 .04 0.00 

CUH .40 .06 .90 1.0C 1.00 

j 

NO. REQ 0 1 2 3 .... 4 




1.00 

1.68 

4.00 

.76 


SRU .MODEL fs UMBER 2 - ELECTRIC. PD*ER JiflaULE 


MINIMUM = 0.00 

AVERAGE = .68 

MAXIMUM = 3.0C 

MEDIAN = . l.CC 

MCOE = 0.00 

STANDARD CEVIATION - .76 



UNITS MANUFACTURED 

- * IN! MU* T T7qi 

AVERAGE = 2*6' 

MAXIM UM » 4jjD< 

STO DEV *“ *85 




SRU MODEL, NUMBER 4 - AT.IIILC£ C£ TjE P R 


UNITS MANUf ACTUREC 

PIN I MUM * 1.0 0 

AVERAGE » 3.52 



MAXIMUM * 

7. 

00 




STO 

DEV * 

1. 

12 



UNITS 

USED 

TO SERVICE 

SATELLITES 


O 







i 







Ut 







NO. REG 

0 

1 

2 

3 

4 5 

6 7 

OCCURNC 

1 

17 

35 

28 

15 3 

1 0 

NORM 

.03 

.45 

1.00 

.80 

.43 • C 5 

•C3 C.00 

CUM 

• 01 

.IE 

.53 

• fil 

.56 *55 

1.00 1.00 

NG. REQ 

0 

1 

2 

3 

4 5 

6 7 


MINIMUM 

— 

c. cc 

AVERAGE 

= 

2.52 

MAXIMUM 

= 

6. CO 

MEDIAN 

= 

2.00 

MODE 

= 

2. 0 0 

STANDARD DEVIATION 

-s 

1.12 



<PU MO DEL NUMBER 5. - ACTUATION MODULE 


UNITS MANUFACTURED 

f I NI MUM « 2. C C 

AVERAGE *■ 4.43 

M X I MUM = 9_#0 0. 

STD DEV * 1.51 


UNITS LSED TO SERVICE SATELLITES 

9 

o 


NO. REQ 

0. 

1 

2 

3 

4 

5 

6 

7 

8 

5 

- - - ■■ 



- ' - - 

- 

OCCURNC 

0 

10 

19 

25 

23 

13 

8 

1 

1 

C 






NORM 

O.CO 

*4 C 

.76 

1.0C 

.52 

.52 

• 32 

.04 

.04 

0.00 

. , . 



- — 

• - 

CUM 

C.CO 

.10 

*29 

.54 

. 77 

.50 

.98 

.95 

1.00 

1.00 






NO. REG 

0 

1 

2 

3 

4 

5 

6 

7 

• a 

9 


. .... 





HIM MUM 

= 

1.00 

AVERAGE 

s 

3.4 3 

MAXIMUM 

s 

8.00 

MEDIAN 

= 

3.00 

MODE 

- 

3. OC 

STANDARD DEVIATION 

s 

1.51 



IFU MODEL MJU&flLER XX - E 1V£ JB 


UNITS MANUFACTURED 


MINIMUM = 
AVERAGE = 
MAXIMUM = 


STD DEV * 


UNITS USED TC SERVICE SATELLITES 



NO* REQ 


OCCURNC 

16 42 

25 

14 3 

0 

NORM 

.38 I.OC 

.60 

.33 • C7 

C. CO 

CUM 

.16 .56 

.£3 

.57 1.00 

l.CO 

NO. REQ 

.... 0 1 

2 

3 4 

5 


M IM MUM 

AVERAGE 

MAXI MUM 
MEDIAN 

mode" 

STANDARD CEVI/TION 


0*00 
1.4t 
4 . 00 

1. 00 

1.6 c 

1.01 





UNITS MANUFACTURED 


MINIMUM *• 

uoo 

AVERAGE * 

1.46 

MAXIMUM = 

4. GO 

STD DEV = 

*65 


UNITS 

LSED 

TC SERVICE 

SAT ELL IT 

NO* REQ 

0 

1 1 

-a 

4 

OCCURNC 

61 

34 3 

2 

0 

0 NC-RM 

1.00 

.56 .05 

• G3 

c.co 

i. «*H 
00 

.61 

.95 .96 1 

*00 

1 .00 

NO. REQ 

0 

1 2 

3 

4 



- - 





- 

— 


• 

- 

- - — - 




SPU MODEL NUM8ER 13 - WIDEBAND CCH MCCULE A 


MINIMUM 

— 

0.00 

AVERAGE 

r 

.46 

MAXIMUM 

= 

3 • 00 

MEDIAN 


C.CO 

MODE 

- 

c.oo 

STANDARD CEV l AT ICN 

2 

.65 



UNITS MANUFACTURED 


MINIMUM = I. 00 
AVERAGE = 1.00 
MAXIMUM = _ UCO 
STO DEV - 0.00 


UNITS USED TO SERVICE SATELLITES 


o 

NO. REG 0 1 

OCCUR NC 100 C 
NCPM l.CC^O.OC 
CUM l .OC l.OC 

NO. REQ 0 1 



M1MMUM - 0.00 

AVERAGE = C.OC 

MAXIMUM = 0.00 

MEDIAN = C.OC 

MODE - 0.00 

STANDARD CEVIATION = 


C.OO 




APPENDIX D 


ASSESSMENT OF ADVANCED MISSIONS 



APPENDIX D 


ASSESSMENT OF ADVANCED MISSIONS 


1. INTRODUCTION 

The body of this report has considered a basic EOS-type mission 
implemented with a single satellite having a single instrument. Two 
advanced missions have been conceived to yield more frequent coverage 
with two instruments : 

a) A single satellite with tandem instruments operating 
simultaneously to image adjacent swaths 

b) Two satellites, with one instrument each, with orbit 
positions phased to provide imaging of adjacent swaths. 

Cost data for these advanced missions has been developed from the 
resupply/retrieval costs presented for the basic mission. 

1. 1 Single Satellite with Two Sensors 

Costs for this mission have been derived using the following 
procedures: 

a) The number of low flights is increased by 30 percent to 
account for the estimated increase in payload failure rate 

b) The number of high flights is unchanged, since there are 
no additional failures that would prevent orbit transfer 

c) The rework costs are increased by 30 percent for both 
retrieval and resupply 

d) The spacecraft cost (new) is increased by $5 M 

e) The launch vehicle payload weight is increased by 
15 percent on all flights. 

With groundrules a), b), and c), the revised launch costs (C^ ) are given 
in terms of the original launch costs (C^) by: 



where T)^ is the original number of low flights and 7)^ is the number of 
high flights. 
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1. 2 Two Satellites with One Sensor Each 


For this mission, the costs have been estimated using the ground - 
rules summarized below: 

a) Rework costs and new satellite costs are doubled 

b) For a retrieval maintenance approach launch, costs double 

c) For resupply it is assumed that both satellites can be 
serviced on a single flight one half of the time. 

The resupply launch costs are then the average of the costs where one 
satellite is serviced per flight: 



2C l 


and the costs when both satellites are serviced on a single flight 


W FSS + 
W FSS + W 


where Wpgg = 247 2 pounds and W is the average Shuttle payload on 
resupply flight (here taken as 1300 pounds). Then 


C* = 1. 672 C L 


2. RESULTS 

Figure D-i shows the resupply and retrieval mission costs for 
the three mission types evaluated. For double coverage, the single- 
satellite/ tandem- instrument approach is least costly. However, it will 
not provide the availability levels achievable with the dual satellite 
scheme. 
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MISSION 

COST 


MISSION DEFINITIONS 

1-1: 

ONE SATELLITE, ONE MSS 

T-2r 

ONE SATELLITE, TANDEM MSS 

2-1 : 

TWO SATELLITES, ONE MSS EACH 




RETRIEVAL 





